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imi^^m iEmm:m 3 4t ^^^m set ^^m-r 
o r # >!? E.n^m.mt}tmm ^h.^Y'^m^n 

it~r>(DE.^n=^-< 4, 2 6%(^— ^IC^lHl 
LT7^^5 2 Y^— ^ 2 2 0r:o(7)E.*a=>>r /U2 4, 2 6 

04"ft;^.r«1{::i:^,mM4 0 ^^ii^L. jE^^^3 4t:^ 




1 

So 

MMmm=^-( ^\^<DmSc<o^^ lc:•?:i^^ttgg^$ ttT^B 
^Z1^<D^ i^^<—^<D('^:^\:L$i[f:b^mm^d 2, fills 

^2m^.om;'3@jE^vb. Buis^i^iit7?a3;^mEE^ 

Vc 2: Vc=Vb/ (dl-d2) tv>9 
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«Ei-SSi:tFffl;^3iao 

im-s^^ 9 1 ft 8 ^cls®^^:)^a^-:^^v^r . 

fix Vc=Vb/ { (dl-Td/Ts) - (d2+T 

d/Ts) } x^^mii^ti^&Wo 

iS^t^bi^. io(7:)mib«l^=lt^^i-5tb;^m;^^ao 
[fSsj^:® 1 1 ] IS^JS 1 0 t;llE«<D^S^-^v^■c. 

3gaiw*5v^r. 

j£LTlS:tt^:h.. 2oosij(7:>^-i5'^:tt^-r'5ib;^aj:^ 
[IfiJi^^ 1 3 1 If^a 1 2 l::ie^(DS^S{;iiav>r . 

Hoo-f ^lp]gSo#>«r toSSciO;^-< 

[m^^ 1 4 1 is^js 1 0 tc|^mo^af;I*5v^T. 

40 1 5 ] if 1 4 tris^cD^^afciBVNT. 

iis^3^ 1 6 ] 1 5 tcta^o^ai-*5VNT. 

J: t;if&;&-- coJ[j3^ j^-r ^ tb;^ ii® o 

50 «i=3>r/K7>#>«r jc#^^sfffi&m:^^«ti&^tgnt— o<7>>r 
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[0001] 

[0002] 

t^. 10-337047 11-1 

7 8 11 4^^^/^ if) o ^(Dmwixi^. mmmcD^n 

[0 0 0 31 
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mffi A* <b <^ 3 * -cofiiH t-ioffli" 5 ie:> 

[0 0 0 41 ^^P^o^Hi^g, @j;^m;^^®joJ:OJ^ 

[0 0 0 51 

mm^m^ir^fz^<o^^i6^x}^^<r>^m • a^i * 

[0 0 0 61 :^^m<Dmm^w\'t. mmm^^ir^m.w 

[0 0 0 71 z<D:^^m(Dmm'^WiX\±^ ^i^y<—^m 
[0 0 081 z.^ i.tz^^m(ommmmzi6\,^x. tuie 

40 wi:t>-e^So 

[0 0 0 91 :2^^B^<^igtb^@Jc:JoVNr. mJlB^ 

[0 0 1 oi ^^m(om:ti^ti^&m.\'t^ ^t^(omM^^ 
50 m^tifzm 2mmt^mPL^ z t^^^ t-r^o 
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[0011] :L(D:^9tm<oSii:htti:hmSiXlt^ jEIS^SI 

[00121 c: w-e. :^mm(om i <^>»):t)iii;^Sai-:j3 
[0 0 13] ^fc, iSiS~o<75>r ^$^|p]gS}i, gSiB 

•^i^S^gE$i^■Cj3^9x buI2— o<7>>i' v/-^— ^j^mKic^stt 
-e. SulBmim2iomffi^£r^J»1-5wi:;!)S»a-efo5o 

^d2, t(IlEm2m2iOffl;;3mH^£rVb. tuism 1 
(r>mtimE.^V ch\^tzt^\:i. Vc=Vb/ (dl- 
d2) i:V^9^^-S-:5v^T. BSlS—oo-f (c*3 

^T. |gim2^<^mflE^^SS»ic$aai-^::t;i)5-e# 

[0 0 14] tifz. iSis— oo>r :$^ici3tt^jbiai 

[0 0 15] ^h\^. bSIB-oo-t ^l;i*5tt^;i- 

±mmjE^Mc^\t. vc=vb/ { (di-Td 

XTs) - (d2 + Td/Ts) } Xh^:it7ifmm'C 
[0 0 16] ^fc. BulBi:oOM?^Sa=3-r^Mi. — o 
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[0 0 17] tulH— ooM?f^^'ga=i'i'/wJi. -^ix 
-etbSij<^>o— ileitis UXSitbtb. 2o<?:)Sijo^--^ 

[0 0 18] -^1^^ m^'mM^m(0^t^V)V^\z.^^^^ 
[0 0 19] H9iB— o(^)M?^3>r^^<^*^4^K^- 
[0 0 20] fi^^ *ift;btts;'33Sgtc;joV>Ts 
[0 0 2 1 ] ;*:^iq(7)^ 1 <n>W^:h^t^^W<omm')5m 

^^<om^(D:^>< ^y^i^^m^^T.'i v^^^^m-f^ 

[0 0 2 2] Z.a^':s^^m<omi<r>mti^ti'&W:<r>mm')o 
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[0 0 2 3] 2 (O^t^^t^mW(O^V0^^ 

\(D^l^^<^--^W\^(DlE^<O^B^^E^(DmUh\.Xwl 

^mti^t^^^wmvm^mx^^x^ mw^mKonmrn 
nas'^igt-Buism 1 o ^'z^- 0 i t^mfiBH 2 o 

So 

[0 0 2 4] co*:^^(o^2oi!i:titb:^3iS(^WI9:& 

m'^m 2 (Dmmm(D^m\^it> cxiEmmm t^mnm t 
19 t-^sj-r 5 ci ^ d5 1 s o 

(0 0 2 5] 

m^m\^^xm.m'r^o mn^. ^^m<D-m^w^ixh^ 
&:^mt}mm2 o<omA(omm^7T^'tm^mxih^. m 

mm<Dmt}iht}^^m2 o\t^ Y^j^^tvfc^oc^H^e^^ 

>f/U2 4. 2 6^^"r?>Z:S#«S-=E~i5^ VikT. 2Y^ 
-1$^tV^9) 2 2i:. Z:oOH^g=i></U2 4, 2 6{c:# 

'<^^i^^i^iE®mj^3 4 i::^jimjS3 6 ^^^'t^>-o 

(7>>f W^-^[pl^3 0, 3 2 i:. 3ElS-9:jSl3 4 t^^© 
^3 6 i:^wg^M^i^/c=J>'7^>'-b-3 8 i:. 2Y^-^$^2 
2<Oi:o(7)H^B=2-<^U2 4. 2 etD^-j^^^^iciaitt^^ 

rcii:^.^ii4 0 ^®^«^^=i>' hD-/i-i-sm^tj 
S):=»-^y h 5 0 ^^iix^>o 

I0 0 2 6]!g2ti, 2 Y* — ^ 2 20Z:o(7>H*S=i>r 
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;U2 4. 2 6 0BB«Sr«l^i-?>Ke^l2lX*fc^)o 2Y^- 

^ 2 2n. m^}t^mm\^7^iKm^f)^^^i^nhtitivi 

-^t. I§i2l;it^il^f 5>J:pl^— ooHffl=i-i'/^2 4. 

2 6 ^m^:^\^\:^'P^&a1^nT(t> LX^\Bl^ti1t:^T— 

^ tt^hm&^tlXi^^, ^^(OE,n=^^/i-2 4, 26 

mmmtmm(om^^LX}^^^o em=^'<^^2a. 26 

ti|lie^fS]jrftSayf(tmTV^5d-ibs 2Y^-^J^2 
2}i/^+@o^-i$^2:%;tSw^tiT#Sc r9Lfc2Y 
70 2 2 ^^ib-t-Sl-tl. ^ w^-i^^[Hl8S3 OtwJ: D 

H3te=i-r/U2 4 ^::PP^!ID$i^SH^i2SS5^D^w^UT*^ft-f 

SD^ixS J: 5-<>'>''^-:^^leIK3 2Sr^J^ai-mt^ 

2 Y^-^ 2 2 0[o]^lit±^:^^yi0i!];btt};^^^2 

ix5o mMm(0 2y^'-^2 2\Wl^\^t:iXo\^^'SM. 

wmtx.xm^'^kx.x^'^^t^h. 2Y^-^2 2o[Hie 

20 [0 0 2 7] -^111^3 0. 3 2fi. ^tC6<@0 

h^Vv^^^T 1 l—T 1 6 , T 2 1 --T 2 6 t effliO 
^-f KD 1 l—D 1 6. D 2 1 --D 2 6 ^tClJ: D1» 
^$i^•rv^So efltOb^^'i^^^^Tl 1-T 1 6. t 
2 1'-T2 6fi. ^iX^tlJE^^j^S 4 i::^Si-&i^3 6 

-e^m^tb. ^(7:)gM^t-2 Y^-^ 2 2<^H*i3>f 
2 4, 2 6 (UVW) <z:)#>^r^5S^$i^TV^So 

o-c. jEffi^»3 4i::ftffi«:)»3 6i:l;i®Ed5i^ffiUr 

V^SJbtffiT**f^<?-r h7>'v^;^^T 1 1 -T 1 6, T2 
iO 1 2 6 <7?;r>-^^(D#J#Sr«iS8"ftb^ a(Z>firtaMSr 
tioT^JSl-t-i^^^. 2 Y'=E— ^ 2 2<7>Z^@=31'^U'2 4. 
2 6tCj:?)lp]fe^^^ffML. 2 Y^-^ 2 2^I5]^ig 

[0 0 2 8 1 h 5 OH. CPUS 2^* 

^BBtii-SRAMS 6 a:. Affi;^2K- h (!§!^ii:-f) ^ 
^{l;tSo Clom^^JP^^^' h 5 OlCfi. 2Y^-^ 
2 2<DH^i = '</W2 4, 2 6c7>u v w^O^tBi-ffit I? Mtt 
40 t>^ytm»S-fe>'f-6 I'-e 6;6^ib<75#^am5ltl u 1. I 
vl. Iwl. Iu2, Iv2, Iw2^2Y'=€— ^2 
2(D^^^\:L^^{^\t'fhMzmM'^>^^ It^hO^^ 
li^MUlo, 2 Y^— 2 2(0[5]etttc:Bl»9^ttbtlVh 
lD]e^|-fe>i^6 St^h<02Y'^—^ 2 2<?:)[s]^^<7>lHlfe 
^0, =3>'r>'1?-3 8lClt?)fttt^nfcmff-lr>'1^7 0 
^^t,^^=r>'7^>^^3 8^D5|§i^fa^mjEVc. 2 Y^-^ 2 

2<Dmm\z.m't^m^mii^t^Ktiif-- v^iti^xxt^ 

^i^rv^:5o w^r% ^r.-&>1^6 1 — 6 3*3J:TJ«^sft 

•fe ^'i^ 6 4 — 6 6 o 9 ■b^^^-*'' v^Ti^^^— ofi^e&'sitg 
50 r-fo9. v^-fi^^^-oSrS^SI^t^^ffi^^5•t>'i^^ UXffi 
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v^s^ot u-ctiJ:v^o m^syffli^t.^ y h 5 0 d» 

^ti. W<-i^lp]SS3 0. 3 2(7> h^Vi^i^^T 1 1 

--Tie. T 2 l-T 2 6<^;^>r :5^^>'^^S0ffllSrtT*^ 
«6 (^^:j^ft -g-^i h L T m:^ $ i^T V ^ 

So 

[0 0 2 9] z 0 \.xm^^f\^itnmm(ow^tim 

vo 1 2i}^m,MnMA. oooHiEVb J: ?)/^$v^H^^{c:*5 

tt?>1|gL<7^gt^X^2 Y^— ^ 2 2(7>E.*B3-i'>'^2 4. 2 

2 6 t (^mffi^v 0 12 dSitatiKsi 4 0 <om& 

1 2d5:^-V(Dtltfi|W >'^'<— :^^|118&3 2 0 h^Vi^ 

(a) d-ig3 (b) ^\^%BiikWxiT^'tm^^mm& 

2 Y^-:^' 2 2(D=tB3>r;^2 4. 2 6i7?uffiti 
8^3 0^75 h7>i^;^^T 1 2$r;i-7-r5i:*l::-l'>'>'^— 

ms (c) +^»^^En'e^i-*m[Hj^t-J: 

Ji. i:a&mSl4 0O3i;^7U^f^3>'T^>1^3 

Tv^S;&^^, =1 3 8 coi^^^lSffiV c ^ii:a£« 

J14 OomffiVbct !?fl5< g*tc^f^1-:5C 

So 2 Y'=e— ^ 2 2£OHffl3>r/^2 4, 26<7?vwtB 

tSd^^b^ )\^2A<r>^^^h=M^^ )\^2%(o 

^^^h<OWSL^V 0 1 2;65 3:^^^4 0<DmBEVb i: 
19 /h $ V >)KSI 2:i-S^^(::-f>'''<-^le]gg30oh7>' 
i^;^^T12. T14. T \ >/<—9WSk3 2(r> 

V^yl^-yTs^T 2\, T23, T 2 5 CI 

i:{-<t!?. i:»iLmsi4 otci 19 =i>'-7^>'-t^3 s^sm-f 

Sr i:;&s-e#5o 

[0 0 3 0] ia4fl. H^a^^f /U2 4 0*tt^a:E.ffi3 

-r/^2 eo+i^^tomffiMvo 1 2;65ii:a£^gi4 

mffVb J: 59:^tv>t^^tc^5ttsm^t7:^^n^2 Y^- 

2 2<DE.Ii=-r/^2 4, 2 6<^u^B<Dii;h.'Y>'y^ ^ 

^^U2 404'tt^tHtS=i>f /U2 e^Otftt^^^T^S&H 
vo 1 2;&5it2^^2i4 oomSVb J:>?:fc^v>:Kffi-C-< 
>y<_^(oj^3 0(7:) h ^>'i^;:^^T 1 1 if^Hir^yX h 7 
-i^y^^Tl 2;6S:;d-'7*5j:t^^ ^Ih]^3 2 0h7>' 

i^X^T 2 1 ;55;e":7-e h^>i^;^^5^T 2 2t'^i(r\^<D^m^ 

t:%;t5o ^lOli-a^. 134 (a) «l-^a*^T-^-r^ 
miElKds?^^^ tu^ 3 vi^ 3 8 to^^ra^EEV c 
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^v^-ci:a£«ai4 o^5tmi"So w<^t#. 

2 2<r>EM^^ )^2 2 ecOuffififfjjJ&^l^fillCUT 

^ L-C«liei-So w<0«ffi*^^>r w^-^IslSS 3 

OO h^^'v'^i^T 1 1 ^;^7-t-SW '^'[h]^3 
2<0 h^:^v^:^^T 2 2^;r>'-f S iiT^h/UiiU 

{1. El 4 (b) ^y:iJi(§]4 (c) 

2 2 0HtB=i>r;^2 4, 260vwffl^x uHtl^fillil 

)V2 4(D4'tt^i:Hffi = -r/U2 eo't'^^^ioSffil&V 
0 1 2;ii5[ta^2i4 oomffVb i ^:^^v^^y:®i:-^S 
w^— :^[iliS3 0(0 h7:^v^:^^T 1 l—Tl 
6-^>r t^[elg&3 2<0 h7:^i^:^^T 2 1 2 6 

maS4 0$r?i5m'rSwi:;iS-efrSo 

[0 0 3 1 ] z.(ox.o\^. m:mm%t^^-h^^n2 0-e 
20 fix i:aLfi;ai4 ojci =>'x>-i^3 8^^Embfc?). 

iS{::=«:/v^>'1^3 8 J: i9ii:StmS14 O^Smi"S:il: 

Jcmffi^^^C^itS tx -r W<-i5^[El^3 0. 3 2^7) 

jE«i®ji&3 4 i::ft<l©«S3 6 t;ifi=i>-7^>^'t^3 8»c:J;5 

-f ^^^©^3 0. 3 2(7> h7>'i>:^^T 1 1 

--Tie, T 2 1 — T 2 6 ^;^>r >;/^>'i5^^0fflli-SCl t 

iO 2 Y^-t5^ 2 2^I^Si^i®1-Swi:;&5x-#So 

m&Vul. Vvl. Vwl }i>f>'/<-^$'l5}3&3 0(0 h 

2, Vv2. Vw2 ti^Vz-^'-^lHlS^S 2(Oh^:X'C/;?. 
2 1 2 6C0>^-r ^'^^^^J^St-J: ^>-<>'''"^— ^ 

A;^mJEv i (O^Si^r-g*J;i^:tT-tSd^^. 2Y^ 

— ^ 2 2(OH^a3-<>'^2 4O4J'}4;^CDmffi:V0 1 ^H^B 

40 =i>r/l-2 6 COtf^lt/^iOmffiV 0 2^i*ica^i^i-5r ^ 

t^X^^o i§l5tCHll=2></^2 4(7>*&^,(Om&V0 1 

t E.1=B =3 -< /u- 2 6<Otf14;^(O®fiV0 2 

8S4 otomavb J:5»f^L^^:#<oH1=8=3>r/u 

2 4iDiS-tBcomffiVu 1. Vvl. Vwl<0&?i^ (SIS 
(a) ) i:. HtS = -f ^U2 e^O^-ffiiOliffiVu 2. Vv 

2. Vw2(Otl^ff$ (125 (b) ) <D~m^7T^i~o M'P. 

>(:^y<—-^X:nm&V iCD^^'S (Vi/2) tffeSc 
L^c;i5oT. 2 Y^ — ^ 2 2 <7)H^S=2>r/^2 4 . 2 6<D 

SO ^^M.m<omiSLmv 012 36511:2^11^^4 0 tomjEv b j: 
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11 

3 8 ossmm5!t^iEgLm2i4 o ossmmcSfi. H*g=^ 

[0 0 3 2] mz.^ m:mm(omti^timm. 2 0 <r>m^u 
o<7:>m^^y^:3-^y h 5 o-c^tT$tb^^»^j»^^ai 

^-x m^ir^-f-e 1 ~6 3, 6 4'-6 6 l;i<t !9<tffl^tu 
/d^-^iSeSE I u 1 . Ivl, Iwl, Iu2. Iv 
2. I w2^lElfe^-t>'1^6 8l;iJ: 9j^£ti^tt5 2 

Iq^OiSHAId. A I q^tSS-rSi^3SI§M2^. 
^HA I d. A I qtC^L-CP I y-<>'^^V>-C*-!5' 20 

matussfflosf^s^ritSE-rs p i ftfjisniRSMs 

:^ir:/f-6 8 1:^ J: 2 Y^— :^ 2 2 (D[p]te^ 

oEfe^ 6 5r^VNriPl^SSI»^M4 J: 9 tS» ^ 

M 3 Tsat $ ^ nMmm,m (o^^^^mm u -c 

miESf^l: V d . V q SrK»1-SiHl«L§iM 6 i: . 
f^SVd, Vq ^[p]g-?-Olp]^:^ 0 ^^l/N-ril^HtB^ 
^i-2>r*iE*eaSifeffl5M7 2 Y^-^? 2 2(^ig»lw 30 

^tSVc *^mfiE-fe^i^7 0^::J;lp^£H^i^/c=':^x>' 
i^ 3 8 oi^^Himffi V c t A V c ^iSSci-SiiKSt 
l§M8 dilA V c l;i^L-CP I y'<>^^v^-c=i>' 

■r >^i^mjEis^ffiom?&m«&af^i:^K»i-s p i mm 
m i p I ^jiBWM 9 i "9 $ thtimmmmkVFm. t 40 

It. Jto^g^Ml 1 d^f3C0£ti;^{c:p I y-<v§rfflv>T 

^^<?5m<a:Mv 012 ^gris^r 5 p I ^je^^M 12a:. 

v^^ot^S€■^a^fi:vu 1 . vvi, vwi. vu 

2. Vv2, Vvf2ht:t^U\^xm^m%t:'<^^n^m 
Ml 3i. ^^^t-^^^^iS^^V^TPWM^t-§-^Mg 
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-hio maS^iSI^M 1 t> Hffi^tfefflSM 7 *3 J: O^meS 
^JfeeeMl 4 fix 4"l4^K<^mffillV0 1 2^JDSCi-2> 
^^J:t;^=tS=J-</i-2 4 i:H^a=J-l'/U2 6 iriC^UT^ 
«|-r a tCta ^ i" 5 ffiH^ ife- 4i o r # >!r «L^i- 2) ^ ^ 

M7{cJ:i9#bix^#*amffiVu 1, Vvl. Vwl, 

Vu2. Vv2. V w 2 Id^^SSlM 8 d» ^ P I 0Jffll^M 

1 2lc:J:?)SIS$ix6 4^tt^fBl<o®ttllV0 1 2^5P» 
L-CPWMft-^^S:Sgci-5>wtl::J:9. iE0Sm2)S4 0 l;i 

m^ift ^citUT A;^imsv i t {.xco^i^f'^y 

•y- 3 8 <^«JEV c d5}g^<ev c * X, 0 Hffi 

3-</u2 4, 2 6^;lW^^a$^^6=^BSf»i£^rl§l5^c^?il^i- 
[0 0 3 3] :i:i-e. PWMMfiLaSMl 4T*ffiV>6Mi^ 
Jfi(?DHffi3>r/U2 4W{C^1-SZ*S3>f /^2 6{8!l<Z)fit*g 

l§l7ic^iS!B:S:l 0 OH2, => >'-r ^^1^ 3 8(^miEV c 

^4 0 0V, itfflcliaS4 0(7>mffiVb^ 1 0 0 V, 
-f^X^ a ^ 3 0 S. aaie^ffi Id*. I q * ^^-^ 0 

^>':/;^COv':^:x ^'feii: (1^7 (a) ) tM^^ 

gV-^SH: (1^7 (b) ) (o—m^^-To m^T^x^ 

[0 0 3 4] ^±m.m Ltimmm(omt}mti'^m 2 o tc 

XtlY^s 2Y^-'^ 2 2<DE.^=^'< 4, 2 60tti 

;^r^ic:ii:gtmji4 0 ^mm-r^ tmzE.n=^-( ji-2 4 , 
i^^mmEbv c ^^^izmm-Thz tf)^x^ u ^5 

oT. 2 Y^-^ 2 2o^i^I*t^^;lS■^v^TS*tc-<>- 
/<-^A;^mffiv i <^ptl5t?#Sd-b. 

miE^w@3£$i^TV^S®'^^Ci4:L-C. 2Y^-^2 2^ 

[0 0 3 5] Mmm(om:tim:^'&S2 ox\-x. E.ti=i^ 

;U2 4 iHlB3-r^U2 6 t^^ri-S 2 Y^— ^ 2 2^^ 

Mt^i-^^c^i: LfcjJiK l§l8<7)^?f^^ytoi^3;^ii:i;^j^g 

2 0B\C7ri'tXo\Z. E.|S = ^/U2 4B^*-r5mi^ 

2 2 A tHtB='-l'/U'2 6B^^'thm2^-"$f 2 2 

•t— -5? 2 2 At^2^— ^ 2 2 B}l#*a>lHl^^fiOlil^ 
:^0a. 0 b^:gim-r5[H]^^ir>'if 6 8 A. 6 8 B ?r 
IS:«t. -<>-'<-i^'(HlgS3 otcJ:?)mi^— 2 2AtCfP 
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^J^{wJ:|9. ^l-=t~:^2 2AtM2^ — 2 28^$- 

mmm(Dm:timtimwi 2 o b -en. m 1 2 2 a<o 

[H]^l4t||2^~^ 2 2 B<D|n]fe$iCOZ:o(7>tb:/3$4S:i^ 

[0 0 36] mmm(Dmt}mt}mm 2 0 ^^mm<omti 

ffi:ti^g 2 0 B -efi. iEl^^rS 3 4 3 6 ^ j;i 

3^^7^:xi^3 8^g^l^i-5t)<oi LfcdK 3>'7^>'i^3 
8lC'ft;tr[E5Sl;MSreij^i-6ti<^^ U-CtiJ:v\ 
[0 0 3 7] 2 0 TJi. jEffi^» 

3 4 ^:t^-g:||3 6 i: tc=i>'-r>'1^ 3 8 ^^m.-t^h(0 

t LfziiK m 9 <ommm<Dmtimtim& 20c ic«ry^i- 

iES^ja3 4 tH*S='-t'/^2 40tti^^,^^[c 
=3>'7^>'i^3 8 C a ;U2 6(^3 

4'tt^i:ftS©jSl3 6 irtcra^-ri^i^a SCbSrSj^i" 
^t>ot UT^ J:v\ ='>'7^>^f- 3 g c 

a. 3 8Cb(?::>iiSffi$r<g:<-rsci:ds-Ct'5o -^fc. 

1 0 <Dmm(omtim:h'^Wi 2 o d tc^ry^-r^ j: 5 1-. 

iES^a3 4 tHtB = 'r/U2 4(D^i§E,^t\C=i>'f>-^ 
3 8Da ^^jai-5i:#lJ:E.tB=i>r/W2 4(7)4'tt^i::fe 
^m^S 6 ^tc:=2 Vy=^>i^3 8Db ^Slici-^tjCOt U 

fct). Hi i<o2!?F^^Rioai:tim:/3SS2 0E{c^^J^i-S 

:E@-S:i^3 4 tH.1^g=3>r/U2 6(D43f^^t 
i^'r>'f-3 8E a $rSi^1-Si:^Jc:H*B=i-<^u2 6<D^i 
i4^tftffi^j»3 6 ^Jc:=i>'r'>f-3 8 Eb^SrSiBci-^ 
tiOi: tTtiJ;v^ ^ttb<7:)^ff^^j6oi&;^ai;^^S2 0 

C. 20D. 20E-efi. jE^Sj»3 4 i!tffi-S:jg|3 6 

^ m V -9- ^ IS: « t T p mii ^ ^ 1^ £U u T 
[0 0 3 8] mmm(omtiiti:hmu 2 0 xn, r.^<oy( 

3 0 b. 3 0 c • • • l;lJ:l9®;'3*^&$i^5>HojEi±(D 

E.tB=i>r;^2 4 a, 2 4 b. 2 4 c • • • 0#+tt^K 
5riEr^mM 40a. 40b. 40c - •• TiS^JicS^ 

[0 0 3 9] mMm(om:^tht}^&w: 2 0 t-ji. -ooh 

^g=i>(';u2 4, 2 6<:otfi<4^Ktc:ii:cftmSl4 0 ^^i^-r 
[0 0 4 0] mt^^KDWitimti'^W: 2 0 Tfl. 



(8) 2002-218793 

J4 

[0 0 4 1] r 2 YDC};ijott6= v•r^^1^mffi^a^9J 

-h3l&oi:9tr, *^tS?^ffi-eJi. 2o<^#^i3>r/i-<!0 + 
[0 0 4 2] w^T?. *:|IJ6?i^ffi0 2 YDCi/:^7^A^ 

[0 0 4 3] i-;^cfi3*>. ^^'T^^'i^co— ^fi— Smffi 

C<7>=I>"7'>'1^C^D^i^iS^W >'>'^— ^ I NV 1 , 

I NV2{c^i^'ei^gjgE$i^TV^:5o I'J'^t?^. = 
>'x>'i^ct^a:^3&5milli: L-C>r w^-^ I NVi, I 

NV2^cA;^^tbTv^;5o 

[0 0 4 4] ^ INVIH, 3tB<Dai;^Ul. 

VI. wi^^^u r i^'^^r/U'Mi <7>u. V. 

^INV2Ji, 3*BfiOm:^U2. V2. W2:Sr# 
[0 0 4 5] d^T. ^— :^=-f;^Ml. M2\t. SU^ 

50 [0 0 4 6] i^'s^l'/HVll. M2 0^S-tB^ — ^==-< 

BO:PiS;65Si^$tu-CVN2», 

[0 0 4 7] ^ I N 

VI, INV2}1, ^iV^h^mi9.W^P tM2mMTnm 

[0 0 4 8 ] tl^oT. W-^— I NV 1 , INV2f^ 

Ml. M2{;i»i^L. :iix^^lSife-r^Ci:;65T*^So 
^ ^ir, >r ^ I NV 1 . I NV2lc:^tt6J:<IiJ h 

0:^$S::^^f^JtSCi:l-J:o-C. = -< /WM 1 . 

M 2 Id :J3 tt ^ ^ ^ ffi A -r ^ ^ - ^ ^ib ^ CO^B m 

~8- 
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10 0 4 9] ^^^mmmm-cit, \^o:^^>^> 

10 0 5 0] fi^, m \ 3ic^-rj:pjc, Mim2ip<7> 

ffl;^mSEfiic. =i>'-7^:>^f-co[^«miE?iv c (= | 

Vm-Vp I) , -f ^-y^— ^ I NVloaiim2Ip;6*^> 

<^>^g!Lfl i p 1 , -Y^^^^— I NV l<7>^2m2im;a^^ 

comflSJliml. i^^^— I NV 2(;o^imi^pj5*^3 

^®a£*iip2, -Y^'/^— ^ I NV 2<Z>||2SJ[imd*ib 

Vw 1, ;U'M2lCOV^-C> u*B@aEiu2x 

i w 2 X u tSfiSSH V u 2 , 
v*aSmffVv2, wffifflSffiVw2T*feSo = 

^^^metlV z 2. BmiEtiE. i 

[0 0 5 1] ^ — ^ :3-<;uM 

1. M2 0tt3't4^mfi:Vz 1. Vz 2^:. ^ I 

NVl, I NV2com2^®EE. 1-3^jr*3"ib = >"r>^f-CO 
ai:;bmJEVc(7>g|^fl, -Yvy^^-:?? I NVi, i nv 2 

tt^rai<7>mficiiii. ^'^y-r y BmffE (= i v z i - v 

z 2 I ) TfcSo tl^or. V'/^— ^ I NV 1 , I NV 
[0 0 5 2] ^fc. I NV 1 , INV2Ji, 

mi 4 (a) . 14 (b) H^iSTfeS 

o-^iss 5 «El m^^t (T^Mti ^^SJ-a^ T' 3i> 
mi 4 (a) Jwji. if I XV 1 (Og^i::: 

l;6S^$Hr^i5 5?. ^14 (b) Icfl, 

I 2(D^mmd 2;^t5^^i^rl/^So 

[0 0 5 3] CfiOi^tC, ^^^twioT. ^ti^mffi: 



(9) ^11 2002-218793 

16 

= >"r>^1^mflEVcOPfl{cH. &<oia«dSfeSo 

[0 0 5 4] Vc=E/ (d 1-d 2) 

[0 0 5 5] <?*5. jtsE^^t?y"ett. -r ^<7>SBi£2S[ 

its 0%iO:^lCJl. JtTK^>'v^;^^? 5 0%O^ 

[0056] Vc=E/ { (dl -Td/T s) - (d 

2 + T d/T s ) } 

fi^dl, d 2^M-r^Cli:-e=i>'r>'"i^®EEVc^ 
[0 0 5 7] ^btc, Igli5l::tt. ^i^fcftiioSJ^Ify^S: 

:^LrV^So C(7:>^?!j-et±. ^ — ^ ^\^t \^X. Ml, 

M2. M3<7>3o^*Lrv^So LX. ^—^=1^/^ 
Ml, M2(7:)+t4;^.rBld5/<>;/xy B ir-si^^tb. ^- 

iO ^-^-t^^ I NV2 60m:^;65g^iK$ix^ ^-^$^=3-<;uM3{C 
^-/^—i^^ I NV 1, INV2, INV3(?3A;^l- 

[0 0 5 8] doj: ^ 7'.^'x';^xi=^^-^3v^T^ =3^7^>'i^ 

C60£b;b®JBE^Vc. -'■^^xy B 1 oai;^ia£ESrE 1 . 
>''<^;/7'y B 2^7>£ii;^l:ffi^E 2, ><>'/^— I NV 1 o 

^^^^dl, >f I NV2CD^^^^d 2, 

I NV3 0^gi^Srd 3 ^i-:2>i:. 

40 [0 0 5 9] 

Vc=ElX (dl-d2) =£2/ (d2-d3) 
^oT. ^IwLT^^^d 1, d 

2, d 3S:iiJfflli-S::tT% @fao=3>'-r>'i^mBEVc 
€:#S^^;65T*#So ^i^c. El/ (dl-d2) 
E2/ (d2-d3) a:>m.^mf^h^^:Lt'r^^ y<^yy' 

yBi, B 2rBiicio{t6m^^^^i^-r^w^;ii5r-#So 

[0 0 6 0] f^iS. ^ — ^s-Y/i^Ml, M2, M3<^3 

50 mx^xhs ^m<ommm^m^i.xiyX\^\ 
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[0 0 6 11 rMitSS:fclS<7>«3$0j m^i. ^->:^y'J^\z 

[0 0 6 2] mmmm(D^^j Mmmm\z^>^um(o 

[0 0 6 31 wOv-:? :x v-g ixfijeAT^^^^mX-^TO 

1 -le]i5-^<^^*Sl«t (iSffifig^) i d ct^ti^^ 

5> i a c ICOVN-Ctt. -tOigili I a c Tmmti.t::\ 

g (0) ^^A-r^o 

[0 0 6 4] i-fj:t>-h^ 
[»!] 

= £ iuida (2) 



4c = 



max(iae) — nun(<«£} 



(3) 
(4) 

(5) 



(10) 2002-218793 
[0 0 6 5] o-:5VNr. *v^:^7"-^<Z>®?&^£EE ^ =J 

i a c t—^(Di<Lnm tt^c o s xm^-t^tu 

[0 0 6 6] 

/O [!K2l Vw = Vc-E (6) 
V V =Vw g ( 0 + (7) 

[0 0 6 7] ^m:^Wo ^:#=3-</UdSi-5tt 

[0 0 6 8] 



20 



9tC 



1 /*r 



27r 



(8) 

(«) 
(10) 

(11) 
(12) 



[0 0 6 9] 

[^4] i e=Wo/E (1 3) 

ei±J:0. #tg = >r/w^rffii^^m^^tJi^ (12). (i 
3) X^^^ti^i a c, i ei^^liffiL^fe^T-:^^^>?^i^ 

[0 0 7 0] 
[1^5] 

«*m« - max + <./3) (14) 

«P«flCffil'^5libfi:^^i-o l;?&mJEE=4 2 
fcfilOSV. 3:x5='>'i^@JEVc = 2 1 0 V (#jEE^ 
Vc/E=5. ^fc}i2) , ti^c o s e = 0. 8T. 

[0 0 7 1 ] w<D^:l:^, lai 6 --Ell 8l;i^i-o ^iX 



max). ^miimmM.m:K^(o 

0-h(om.^u^^ (i e/3) $r^L•CV^So 
[0 0 7 2] I§i 1 6 (g] 

®iiis:^^ (4. 2. 2 g5) nmrnmi^m^Tr^ 

[0 0 7 3] Cltu^tDlglct f9J[^TOC t;65i^;6-5o 

[0 0 7 4] • v^-ri^<7:>4&^^ct>. tBm3tO;*c#$J^# 

JE^lcJ: <^jbL. #ffi^;65^^v^^5 9 je^^tem^t- 

[0 0 7 5] • i^tz^ m'm^(om^^\z^^w^m.(oiz^ 

[0 0 7 6] • Wo = 4 0 kW. #lEjt5f&-C=ra®EO 
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&:^<S4 77A (159. 317 A) , 
El 1 7 r-li. 454A (136, 317 A) . 018-^ 
ti. 4 0 2A (8 5. 3 17A) T?fc$o 

[0 0 7 7] ^'^^m(o&'^ttii^'^^<D'Mm.-:>o^<om 

m*'^fe^cov^-c. la^i-s, lai 3{;i^i-2ydci5J 
>--'<-^^c, ii^»fL$h.^*em»!t i u i , i v i . 

iwl. iu2. iv2. i w 2 ^teSgt^ i e . 

[0 0 7 8] 
[%6] 



i 



<«8r = i4 sin(^ " " 



(15) 
(16) 

(17) 
(18) 

(19) 
(20) 



JO 
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r^-r?. A=l (A) . i e = 3 (A) tir^t. ^ 
(15) ~ (2 0) Ji, gll 9 0||^.;&i^r^, fc^^^L. 
El 9JiJ:©d*^. iul. i u 2 #-<r 6omd£;65 1 © 

i u 1 i i u 2 t COm^^T^fD^ftS 2g:S. ^SmgL^d 
q^S^^b^/t^iDd^m^ i d 1, id2;d''3^S. q 

fsmsEi q 1. i q 2;6Mai. sjss^&^s^tsmss i e 

03^(^1 (ltS5^) ^^L-CfcSp 
[0 0 7 9] ww-Cv y h^^rJ'^^x.JiJtix 

i q 1 + i q 2t^^-^ h /i^i^ i^i^-^-t^mm.^^ 

•C. i u 1 + i u 2*5^—^ h/UiJ'tC^-^-r^mSL^ft^ 

2. 0 0 (A) -cfe^o mi QtT^&s^^^jp-tj. ^-^m 
m»^<^^#fi. ^ (2 1) "e#< w^;6s-ct:^, 

[0 0 8 0] 

[iS:7] 



20 



0 

0 

1 

\ 0 



0 

1 

0 

1 

0 



0 

0 

1 
1 

0 



1 

0 
0 
0 

1 



0 

1 

0 
0 

1 



0 \ 
0 

1 

0 

1/ 



Htir 
\ iiu2r J 



( 2Am[$) \ 



(21) 



$t>tc, 5t (2 2) . (2 3) Sr^Ai-^ClirJCct 
^(2 1) fii^TiDj: f^i^^ ^ 

(2 4) ^;lj3V^T. id. iqti, d q ft-C* ^^.Sffi^iO 

T(^ = ( 




(22) 



(23) 



l( 



T{fi) 



0 
0 




(34) 



Id 



T-rixrvxi^-a^) icn. (25) 



~ (3 0) (Dm\^m% ^ (2 4) fZ^ (3 

1) ht^^o 
50 [0 0 8 2] 
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2fr 



»c2r 



(25) 
(26) 

(27) 

(28) 

(») 
(30) 




(31) 



Id 



A= 1 (A) , i e = 3 (A) . ^ = 3 0" tir^t. 

(2 5) - (3 0) \'t. m20(Dmm^m^. rcoj: 

[0 0 8 31 r^^?f^Si30 2 YDC^^S-r 

urns 1211 7 (z>ii^?f^ j8T*fi, «tBmaDjr*3*t5y 

^'^^^ ^ ^ l^^-tt r J- +S mSft ^^S:^fi ^ -r :6 o 
[0 0 8 4] -r/^ip-b. *:||J£?fm-eJi. EI 1 3 O 2 Y 
DC^8!®-< ^^{c:fcv>r. I^m^ffc i u 1. i V 

1 , i w 1 td^ l.^^<Dm!k^timir^ r i: T% 
"S^ai^J1-5o -tLT. JbDl?LfcH»ilrtBmSEi u2, 
i V 2. i w 2;6*f3M®i-^ wi:-C. ^ — ^coi±I;':j hyu 

/ 1 on 1 n n \ / *«i 
0 
0 
1 
0 



20 ^it. :^mmmmvn. ^m®si(DD ^yv^ji^^n^Lt^: 

ul, ivl, iwl, iu2» iv2, iw2tt, ^ 
(2 1) (7>Mfi£Sr«J£i--5i£:.^d5fc:5o i-^^ftJ*?. 
(3 2) ^v^S-rS:^^^^^sfe5o 

[0 0 8 6] 

[!»:i 01 



0 

1 

0 

1 

0 



0 
Q 

1 

L 
0 



I 

0 
0 

a 

1 



0 

1 

0 
0 

1 



0 

1 

0 

1 



2Asm{e- ^) 
2^si2i(^-^) 



J 



(32) 



wClT*^ (3 2) OiE5aotT^JCD^i^^;65 4-efe?). 2 
^(D-7^J-y<y f u (e) . f v (0) 

^ (3 2) ^MS-rSJ: J&LT<7>J: p/j^-l-^^^ 

[0 0 8 7] 

1 1] 



40 
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i.1 - Aaa(8 - -5-) + i./3 + 
i«2 = >*»in(tf)-*./3 



2ir 



irt = Adn(e - -3-) - *./3 - M$) 
+ /«(fl) + /„(tf).0 

Jo 



MB) dB^Q 



Me) d5 = 0 



(33) 
(34) 

(35) 
(36) 
(37) 

(38) 
(3©) 

(40) 

(41) 
(42) 



w r -e. f u ( e ) . f v ( e ) , f w ( e ) mm- 

[0 0 8 8] tJ^o-C. ^ (3 3) ~ (4 2) ^^fci" f 
u (0) . fv (6) . fw (0) (e**f±2) Sr^ 

t < . lamas iul. ivl, Iwl, iu2. iv 

2, i w2^g!Si$-&2>r i:dS-e#^o ^U-Cx fu 
(0), fv(0). fw(0) ^nmm. iul. i V 
1. iwl, iu2, iv2, iw2 O^^cMifrlSriS^i^ * 



( 



T{B) 



0 
0 
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[008 9] ig 1 8 OUffiJi^li-Tffi. ^»^SfD L. ^ 

^m^nu-r^o ^(T^^^tcti, ^ (39) t^^it^rfi 

tSo-c> f u (0) , f V (0) , 

fw (0) ^m^i-^^^co^mmfi^jtt)^^. ^Lx. 

[0 0 9 0] -^ti, ±m(Dmm'r^it. 200^— ^=r>f 
70 /UMl. M2^tcfirt0||;65;fev>^i:SrB«^i: b:fc:o UK 

[0 0 9 1 ] wOi: 9 3^?^:^^— 3^i^^7:>='^>'^ra;-ffifi 
He ^Srl^o^-g^tziti, ^ (3 1) ^ (2 1) 

SEiul, ivl, iwl, iu2, iv2. iw2 

^ (4 3) ^«S-r^!^^^;65fe^o 

[0 0 9 2] 
1 2] 



(48) 



w::t% ^ (4 3) ^®fc-r^coio^ LT. Bu^EcT)^ 



[0 0 9 3] 
[^13] 
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2S 



(14) 

i-i « A^ie -—) + i./3 + 
iwi = ^am{* - y ) + i./3 + 

/»(«)+ /vW + /„(ff)=0 



2002-218793 

2tf 



Jo 
Jo 

f h^($) dff^O 

JQ 

Jo 





4) 



. fv(0), fw(e).hu 

€ = 0** (3 
fix ^ (4 4) , (5 9) ^^Sfc 



wClT. f u (0) 

(0) . h V (a) 

3) . (4 2) CO 
-to 

[0 0 9 4] ^LT. ^ (4 4) - (5 9) ^mtzT f 
u (e) , f V (0) , f w (0) , h u (©) , h V 

is) , hw (0) S:4-;tSCt-C. mtih/i-^^^Xf 

^/.^<. igQsS i u 1. iv 
1, iwl. iu2. iv2. i w 2 ^ t 

d5T* t ^ tC, f u ( 0 ) . f V ( 0 ) , f w 

(0).hu(0).hv(0),hw(0) ^mmm 

iul. ivl, iwl. iu2, iv2. i w 2 



30 



40 



(44) 
(45) 

(46) 
(47) 
(48) 

(49) 
(50) 
(51) 

(52) 
(53) 
(54) 
(55) 
(56) 
(57) 

(5fi) 
(59) 



5r ^;65-e#5o 

[0 0 9 5] *frSrSfPU ^ffimMtciy 5/7^^1- 

mr.^i^-t^f^. 5C (5 0) . (5 1) (o^mz^ivo. f 

u+f v+fw + hu + h v + hw=0;&s|^ft^;^^So 
[0 0 9 6] r§^m»ftJ-y :y:/-'^Srl^$^^c&v^®'8^eoA 

^ms =i-r/ur^m@ii^ = 0° -c. 

Siim:&ifett. fu(0). fv(0). fw(0)^ 
^ (60) - (62) OJ: 9 1-^:61-5 wirtc J: (?#^ 
;h.Se ite^v ^(r>z\v^. ^ (4 0) - (4 2) <r>^W 

6 

[0 0 9 7] 
[^14] 
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/v(«) 



(15) 

^(8Jxi(^)-^i) 
-0.5i4(8in(tf-2^)-^i) 
-0.5>l(aSa(fl^4ip)-ffi) 

-0.6-4 (aln(^)-^i) 

^0.54 (sln(«+^)-pi) 

-0.5.4 (aiii(d - 2^) - ji) 
-0,6^(sin(<?-3^)-i^O 

A=l (A) , i e = 3 (A) OS^frlCOV^X. f u 20 

( 0 ) OJSf^^r i u 1 i: ittiJ 1§I 2 l , |§) 2 2 Ic^ 
1-ol2l2 1ti, f u (0) Oiat i u 10iao^li<7);j^ 
^— >'W^fei:)ii:;tt>0. Sl2 2fi, f u (0) tT^^gf^^gr 

(0) oiKMtijE^iJKcT:)!^— ^^5^^6 oS*i"C§It) m 

iE{gijCQ2»[Clg^LfciS?^^/^oTV>:5o "T^.^ib'^. i 

u 1 t^- ^ o a: :i ^ ^ft t>a]§y-r ^ /j^ o r 

[0 0 9 8] S^oT. r<Oj; 5<&^Of u (0) . f V 

(0) . fw (0) ^f-^ >^:«?-ytcjDDff-r5Ci{cJ: 

[0 0 9 9] $ h\^. ^(6 0) — (6 2) 0^#$rffi 
[0100] • ^ffimSE 

^^ema£tiie = 3 (A) -efci9. y ^^/z/^L'^^H'gr^ 
[0101] • V)v^ 

h^'l^^^^^l-^mat ( i u 1 + i u 2) Ji® 1 

[0 10 2] • ♦sm»f&o:fe#$ 

$<Dft:^fi|fi^ i. 8 6 6 (A) "Cfc^o 
:^t$OF^iKJi. 35f^u{cJ:5^^;55o. 8 6 6A. 

[0103] r(7>ctp{C. ^ (60) ~ (62) Ic^-f" 

fu(0), fv(0). fw(0) ^fij^-rsc^ic 
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(60) 



(61) 



(0<«<^) 
(^<<?<2^) 
(2^StfS3^) 
{3^<<?<4^) 
{4^<^<5^) 
(5^ < 5 < 6^) 

(0<^£^) 
< < 2^) 

(2^ < ^ £ 3^) 
(3|^<^<4^) 
(4^<^<5^) 
(5^^^<6^) 

(0£fl<^) 
(^<^<2^) 
(2^ < 5 < 3^) 
(3^<^^4^) 
(4^ < ^ < 5^) 
(5^ < ^ < 6^) 

[0104] ^fc. e =0° §t@«Sf£l::y 

[0105] A= 1 (A) . i e = 3 (A) 

'g'|COV^Tx fu (0) t^Kfi^^ i u 1 ttfcfeb. 

[0 10 6] 

[!e:i 5] 

i«i « (1 + aaiii(3^))j4sin(^) + 1\./3 (63) 
iui = (X - a8in(3ff))Arin(^) - i,/3 (64) 



(62) 



^ (6 3) t (6 4) tto#'<oj;^tc: 

I 0 1 0 7 1 
[^1 6] 



(65) 
(66) 



ddT?. fu (0) =asin (30) As in (0) 

i:*5tt{^. ^ (3 3) - (4 2) (o^^trm^ir^o -r 

flt>'^^ fu (0) =asin (30) As in (0) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To control an inverter input 
voltage over a wide range and to efficiently drive a motor. 
SOLUTION: A DC power supply 40 is connected between 
neutrals of two three-phase coils 24 and 26 of a 2Y motor 22, 
which are wound on a same stator and to which three-phase 
AG powers are respectively supplied with a phase difference, 
corresponding to a winding shift angle between each other from 
two inverter circuits 30 and 32. which have a positive pole bus- 
bar 34 and a negative pole bus-bar 36 in common, and a 
capacitor 38 is connected between the positive pole bus-bar 34 
and the negative pole bus-bar 36. By the switching control of 
the inverter circuits 30 and 32, the potential difference between 
the neutrals of the three-phase coils 24 and 26 is made to be 
smaller or larger than the voltage of the DC power supply 40 to 
charge or discharge the capacitor 38. Wuth such a constitution, 
an inverter input voltage can be regulated over a wide range. 
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* NOTICES * 

JPO and NCIPI are not: responsible for any 
damages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The inverter circuit connected to one polyphase current load in two or more polyphase current 
loads which have a coil group, and these two or more polyphase current loads. At least one subpower source 
connected during the neutral point of a different coil group of at least one polyphase current load from the 
coil group of the polyphase current load to which this inverter circuit was connected, and this polyphase 
current load, A driving gear equipped with at least one neutral point potential control means which controls 
the potential of the neutral point of the coil group which the polyphase current load to which said inverter 
circuit is not connected among the polyphase current loads to which this subpower source was connected 
has. 

[Claim 2] It is the driving gear which is a means equipped with the inverter circuit connected to the 
polyphase current load which said neutral point potential control means requires for this control in 
equipment according to claim 1 . 

[Claim 3] It is the driving gear which is the load with which a single electrical machinery and apparatus is 
equipped with said two or more polyphase current loads in equipment according to claim 1 or 2. 
[Claim 4] It is the power output unit in which the output of power is possible. Two star connection coils, A 
positive-electrode bus-bar and a negative-electrode bus-bar are shared. Two inverter circuits which can 
supply polyphase current power to each of said at least two star connection coils, The power output unit 
which outputs power by having the 1st power source connected to said positive-electrode bus-bar and said 
negative-electrode bus-bar, and the 2nd power source connected during said two neutral points of a star 
connection coil, and passing a current in said two star connection coils. 

[Claim 5] Said 1 st power source is a power output unit according to claim 4 which is the accumulation-of- 
electricity means in which charge and discharge are possible. 

[Claim 6] In equipment according to claim 5 said two inverter circuits It has two or more series connection 
of the top switching element arranged between said positive-electrode bus-bars and negative-electrode bus- 
bars, and a bottom switching element, respectively. It connects with two or more terminals of the star 
connection coil with which the node of a top switching element and a bottom switching element 
corresponds, respectively. The power output unit which controls the electrical potential difference of said 1st 
power source by controlling the percent modulation which is the ratio of the "on" period of a top switching 
element and a bottom switching element in said two inverter circuits according to an individual, 
respectively. 

[Claim 7] The power output unit which controls the percent modulation in said two inverters in equipment 
according to claim 6 based on the formula Vc=Vb/(dl-d2), respectively when output voltage of Vb and said 
1st power source is set [ percent modulation / in / for the percent modulation in one side of said two 
inverters / dl and said another side of two inverters ] to Vc for the output voltage of d2 and said 2nd power 

source. r x^- ^ 

[Claim 8] The power output unit which amends the above-mentioned formula in consideration of this dead 
time in equipment according to claim 7 about two or more series connections of the top switching element in 
said two inverters, and a bottom switching element in having the dead time which makes all switching 
elements off. 

[Claim 9] The formula by which amendment was carried out [ above-mentioned ] when said dead time [ as 
opposed to Ts and one period of the subcarrier for the period of the subcarrier which determines the on-off 
period in said two inverters ] was set to Td in equipment according to claim 8 is a power output unit which 
is Vc=Vb/{(dl-TdA^s) - (d2+Td/Ts)} . 

[Claim 10] It is the power output unit which said two star connection coils are prepared in the equipment of 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/27/2006 
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any one publication of claim 4-9 corresponding to one Rota, and constitutes one motor. , 
[Claim 111 the phase contrast of each polyphase current power suppUed to two star connection coils of said 
motor in equipment according to claim 10 - this - the power output unit which carries out switching contool 
of two or more switching elements of said two inverter circuits so that the electrical potential difference of 
said 1st power source may be held on a target electrical potential difference, while outputting desired torque 
from this motor as the same as that of the phase contrast of two star connection coils. 
[Claim 12] It is the power output unit which said two star connection coils are prepared m the equipmrait of 
any one publication of claim 4-9 corresponding to respectively different Rota, and constitutes two another 

motore. • 1.- 1 + f 

[Claim 13] The power output unit which carries out switching control of two or more switchmg elements ot 
each of said two inverter circuits so that desired torque may be outputted from two motors, respectively and 
the electrical potential difference of said 1st power source may be held on a target electrical potential 
difference in equipment according to claim 12. ,• j * 

[Claim 1 4] The power output unit which the amplitiide maximum of the current supphed to one star 
connection coil is decreased in equipment according to claim 10, and adds the current correspondmg to the 
decrement to the current supplied to the star connection coil of another side. 

[Claim 15] The power output unit which determines the addition to a decrement and another side for said 
amplitiide maximum on the conditions of not producing fluctiiation in tiie output torque of said motor, in 
equipment according to claim 1 4. 

[Claim 16] The power output unit which determines the addition to a decrement and anoflier side tor said 
amplitude maximum on the conditions of not generating effect on the current which flows during said two 
neutral points of a stellate coil in equipment according to claim 15. 

[Claim 17] The motor which has tivo star connection coils, and a positive-electiode bus-bar and a negative- 
electrode bus-bar are shared. Two inverter circuits which can supply polyphase current power to each of 
said two star connection coils. It is the control approach of a power output unit equipped with tiie 
accumulation-of-electiicity means connected to said positive-electiode bus-bar and said negative-electiode 
bus-bar, and the power source connected during the neutral point of two star connection coils of said motor, 
the phase contiast of each polyphase current power supplied to two star connection coils of said motor ~ 
this if it is the same as that of the phase contiast of two star connection coils By carrying out switchmg 
control of two or more switching elements of said two inverter circuits, the potential difference during said 
two neutial points of a star connection coil possible [ accommodation ] both The contiol approach of tiie 
power output unit which makes tiie potential difference between said positive-electiX)de bus-bars and said 
negative-electiode bus-bars tiie desired potential difference while outputting desired torque from tius motor. 
[Claim 18] The 1st motor which has a star connection coil, and tiie 2nd motor which has a star connection 
coil. The 1st inverter circuit which can supply polyphase current power to said 1 st motor. The bus-bar of tiie 
positive/negative of tiiis 1st inverter circuit The 2nd inverter circuit which can supply polyphase current 
power to said 2nd motor as a bus-bar of positive/negative. It is tiie contiol approach of a power output umt 
equipped witii the power source connected at tiie accumulation-of-electiicity means connected to tiie bus-bar 
of the positive/negative of said 1st inverter circuit, and tiie neutral point of said 1st motor and tiie neutial 
point of said 2nd motor. By making possible switching contiol of tiie accommodation of two or more 
switching elements of each of said 1st inverter circuit and said 2nd inverter circuit of tiie potential difference 
between tiie neutial point of said 1 st motor, and tiie neutral point of said 2nd motor The contiol approach of 
ttie power output unit which outputs desired torque from said 2nd motor while outputting desired torque 
from said 1 st motor, and makes tiie potential difference betiveen said positive-electiode bus-bars and said 
negative-electrode bus-bars the desired potential difference. 

[Translation done.] 
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* NOTICES * 

JPO and NCZPX are not responsible for any 
damages caused by the use of tbis translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a driving gear, a power output unit, and its control 

approach. 

[0002] 

[Description of the Prior Art] Conventionally, the thing equipped with the DC power supply connected at 
the capacitor, the positive-electrode bus-bar of an inverter circuit or negative-electrode bus-bar connected to 
the positive-electrode bus-bar and negative-electrode bus-bar of the inverter circuit which impresses the 
three-phase aUemating current to a motor as this kind of a power output unit, and the neutral point of a 
motor is proposed (for example, JP, 10-3 3 7047, A, JP,1 1-1781 14,A, etc.). With this equipment, time sharing 
shall realize actuation operated as a pressure-up chopper circuit which carries out the pressure up of the 
electrical potential difference of DC power supply for the circuit which consists of a coil of each phase of a 
motor, and a switching element of an inverter circtiit, and charges a capacitor, and actuation as which an 
inverter circuit is operated as an original circuit which drives a motor using the electrical potential difference 
of a capacitor, and it shall have charge of a capacitor, and the function of a motor of a drive. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the breadth of the difference of the electrical 
potential difference of the bus-bar of positive/negative seen from the neutral point of a motor is taken into 
consideration, it is necessary by such power output imit to control the input voltage of an inverter circuit, 
i.e., the electrical potential difference between terminals of a capacitor, to within the limits from the 
electrical potential difference of DC power supply to the about 3 -time electrical potential difference. If the 
input voltage of an inverter circuit is controllable according to the condition of a motor, a motor can be 
driven efficiently, but if the range is restricted, effectiveness operation of a motor will also be restricted. 
[0004] The driving gear, the power output unit, and its control approach of this invention set to control the 
input voltage of an inverter circuit in the large range to one of the purposes. Moreover, the power output unit 
and its control approach of this invention set to drive a motor more efficiently to one of the purposes. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] The driving gear, the power 
output unit, and its control approach of this invention took the following means, in order to attain a part of 
above-mentioned purpose [ at least ]. 

[0006] The inverter circuit by which the driving gear of this invention was connected to one polyphase 
current load in two or more polyphase current loads which have a coil group, and these two or more 
polyphase currrat loads. At least one subpower source connected dxaring the neutral point of a coil group 
with at least one different polyphase current load from the polyphase current load to which this inverter 
circuit was connected, and this polyphase current load. Let it be a sximmary to have at least one neutral point 
potential control means which controls the potential of the neutral point of the coil group which the 
polyphase current load to which said inverter circuit is not connected among the polyphase current loads to 
which this subpower source was connected has. 

[0007] Although the input voltage of an inverter circuit becomes settled in the driving gear of this this 
invention with the neutral point potential of each coil group to which the subpower source was connected, 
since the neutral point potential of the coil group of the polyphase current load to which it is adjustable and, 
as for the neutral point potential of the coil group of the polyphase current load to which the inverter circuit 
was connected, the inverter circuit is not connected by the inverter circuit is adjustable, it can set up the 
input voltage of an inverter circuit freely irrespective of the electrical potential difference of a subpower 
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sovirce by the neutral point potential control means. 

[0008] In the driving gear of such this invention, said neutral point potential control means shall be a means 
equipped with the inverter circuit connected to the polyphase current load concerning this control. 
[0009] Moreover, in the driving gear of this invention, even if said two or more polyphase current loads are 
loads with which a single electrical machinery and apparatus is equipped, they may be loads with which two 
or more electrical machinery and apparatus are equipped. 

[0010] The power output unit of this invention is a power output unit in which the output of power is 
possible, and makes it a summary to have the 1st power source which shared two star connection coils, and 
positive-electrode bus-bars and negative-electrode bus-bars, and was connected to two invaler curcuits 
which can supply polyphase current power to each of said two star connection coils, and said positive- 
electrode bus-bar and said negative-electrode bus-bar, and the 2nd power source connected during said two 
neutral points of a star connection coil. 

[001 1] In the power ou^ut unit of this this invention While performing power transfer with die 1st power 
source connected to the positive-electrode bus-bar and tiie negative-electrode bus-bar by controlling two 
inverter circuits which share a positive-electrode bxis-bar and a negative- electrode bus-bar, and the 2nd 
power source connected during the neutral point of two star connection coils of a motor By supplying 
polyphase current power to two star connection coils, while ttie electrical potential difference between a 
positive-electrode bus-bar and a negative-electrode bus-bar is controllable in the large range, the current 
supplied to two star connection coils is controllable. Therefore, the potential difference between a positive- 
electrode bus-bar and a negative-electrode bus-bar, i.e., the input voltage of two inverter circuits, can be 
controlled, and a motor can be driven more efficiently. 

[0012] Here, in the 1st power output unit of this invention, tiie accumulation-of-electricity means in which 
charge and discharge are possible as said 1st power source can also be used. When using this accumulation- 
of-electricity means, since the electrical potential difference between terminals of an accumulation-of- 
electricity means is controllable, what has a capacity small as an accumulation-of-electricity means can be 

[0013] Moreover, said two inverter circuits have two or more series connection of the top switching element 
arranged between said positive-electrode bus-bars and negative-electrode bus-bars, and a bottom switching 
element, respectively. It connects with two or more terminals of the star connection coil with which the node 
of a top switching element and a bottom switching element corresponds, respectively. It is suitable to control 
the electrical potential difference of said 1st power source by controlling the percent modulation which is 
the ratio of the "on" period of a top switching element and a bottom switching element in said two inverter 
circuits according to an individual, respectively. In this case, when output voltage of Vb and said 1st power 
source is set [ percent modulation / in / for the percent modulation in one side of said two inverters / dl and 
said another side of two inverters ] to Vc for the output voltage of d2 and said 2nd power source, based on 
tiie formula Vc=Vb/(dl-d2), the percent modulation in said two inverters can be controlled, respectively. 
The electrical-potential-difference value of the 1 st power source is easily controllable by this. 
[0014] Moreover, it is suitable to amend the above-mentioned formula in consideration of this dead tune 
about two or more series connections of the top switching element in said two inverters and a bottom 
switching element, in having the dead time which makes all switching elements off. 
[0015] Furthermore, when said dead time [ as opposed to Ts and one period of the subcarrier for the period 
of the subcarrier which determines the on-off period in said two inverters ] is set to Td, it is suitable for the 
formula by which amendment was carried out [ above-mentioned ] that it is Vc=Vb/ {(dl-Td/Ts) - 

(d2+Td/Ts)}. ^ 
[0016] Moreover, it is suitable for said two star connection coils for it to be prepared correspondmg to one 
Rota and to constitute one motor, in this case, the phase contrast of each polyphase current power supplied 
to two star connection coils of said motor ~ this ~ while ou^utting desired torque from this motor as the 
same as that of the phase contrast of two star connection coils, it is good to carry out switching control of 
two or more switching elements of said two inverter circuits so that the electrical potential difference of said 
1 st power source may be held on a target electrical potential difference. 

[0017] Moreover, it is also suitable for said two star connection coils for it to be prepared corresponding to 
respectively different Rota, and to constitute two another motors. In this case, it is good to carry out 
switching control of two or more switching elements of each of said two inverter circuits so that desired 
torque may be outputted from two motors, respectively and the electrical potential difference of said 1 st 
power source may be held on a target electrical potential difference. Moreover, it is suitable to decrease the 
amplitude maximum of the current supplied to one star connection coil, and to add the current 
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corresponding to the decrement to the current supplied to the star connection coil of another side. By this, 
the amplitude maximum of a current can be decreased and pressure-proofing of an inverter etc. can be made 
low. 

[001 8] Moreover, it is the conditions of not producing fluctuation in the output torque of said motor, and it 
is suitable to determine the addition to a decrement and another side for said amplitude maximum. The 
effect on an output torque can be eliminated by this. 

[0019] Moreover, it is the conditions of not generating effect on the current which flows during said two 
neutral points of a stellate coil, and it is suitable to deteraiine the addition to a decrement and another side 
for said amplitude maximum. By this, it can prevent that a bad influence appears in the armature-voltage 
control of the 1 st power source. 

[0020] In addition, the generator motor which can be generated is also contained in a "motor" in this power 
output unit. 

[0021] The motor with which the control approach of the 1st power output unit of this invention has two star 
connection coils, A positive-electrode bus-bar and a negative-electrode bus-bar are shared. Two inverter 
circuits which can supply polyphase current power to each of said two star cormection coils, It is the control 
approach of a power output unit equipped with the accumulation-of-electricity means connected to said 
positive-electrode bus-bar and said negative-electrode bus-bar, and the power source connected during the 
neutral point of two star connection coils of said motor, the phase contrast of each polyphase current power 
supplied to two star connection coils of said motor - this, if it is the same as that of the phase contrast of 
two star connection coils By carrying out switching control of two or more switching elements of said two 
inverter circuits, the potential difference during said two neutral points of a star connection coil possible 
[ accommodation ] both While outputting desired torque from this motor, let it be a summary to make the 
potential difference between said positive-electrode bus-bars and said negative-electrode bus-bars into the 
desired potential difference. 

[0022] According to the control approach of the 1st power output unit of this this invention While 
performing power transfer with the power source connected during the neutral point of two star connection 
coils connected to the positive-electrode bus-bar and the negative-electrode bus-bar by controlling two 
inverter circuits which share a positive-electrode bus-bar and a negative-electrode bus-bar, an accumulation- 
of-electricity means and a motor By supplying polyphase current power to two star connection coils, while 
the electrical potential difference between a positive-electrode bus-bar and a negative-electrode bus-bar is 
controllable in the large range, drive control of the motor can be carried out. Therefore, according to the 
condition of a motor, the potential difference between a positive-electrode bus-bar and a negative-electrode 
bus-bar, i.e., the input voltage of two inverter circuits, can be controlled, and a motor can be driven more 
efficiently. 

[0023] The 1st motor with which the control approach of the 2nd power output unit of this invention has a 
star connection coil, The 2nd motor which has a star connection coil, and the 1 st inverter circuit which can 
supply polyphase current power to said 1st motor. The bus-bar of the positive/negative of this 1st inverter 
circuit The 2nd inverter circuit which can supply polyphase current power to said 2nd motor as a bus-bar of 
positive/negative. It is the control approach of a power output unit equipped with the power source 
connected at the accumulation-of-electricity means connected to the bus-bar of the positive/negative of said 
1 st inverter circuit, and the neutral point of said 1 st motor and the neutral point of said 2nd motor. By 
making possible switching control of the accommodation of two or more switching elements of each of said 
1st inverts circuit and said 2nd inverter circuit of the potential difference between the neutral point of said 
1 st motor, and the neutral point of said 2nd motor Let it be a summary to output desired torque from said 
2nd motor, while ouQ)utting desired torque from said 1st motor, and to make the potential difference 
between said positive-electrode bus-bars and said negative-electrode bus-bars into the desired potential 
difference. 

[0024] According to the control approach of the 2nd power output unit of this this invention By controllmg 
the 1st inverter circuit and 2nd inverter cfrcuit which share a positive-electrode bus-bar and a negative- 
electrode bus-bar By supplying polyphase current power to the 1 st motor and 2nd motor, while performing 
power transfer with the power source connected at the accumulation-of-electricity means connected to the 
positive-electrode bus-bar and the negative-electrode bus-bar, the neutral point of the 1st motor, and the 
neutral point of the 2nd motor While the electrical potential difference between a positive-electrode bus-bar 
and a negative-electrode bus-bar is controllable in the large range, drive control of the 1st motor and 2nd 
motor can be carried out independently. Therefore, according to the condition of the 1st motor or the 2nd 
motor, the potential difference between a positive-electrode bus-bar and a negative-electrode bus-bar, i.e., 
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the input voltage of two inverter circuits, can be controlled, and the 1st motor and 2nd motor can be driven 
more efficiently. 

[0025] . . , . J . 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explamed usmg an 
example. Drawing 1 is the block diagram showing the outline of the configuration of the power output umt 
20 which is one example of this invention. The double winding motor 22 which has two three phase coils 24 
and 26 with which Y connection of the power ou^ut unit 20 of an example was carried out (henceforth 2Y 
motor). Two inverter circuits 30 and 32 which are respectively connected to two three phase coils 24 and 26, 
and share the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, It has the capacitor 38 
connected to the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, DC power supply 40 
prepared during the neutral point of two three phase coils 24 and 26 of the 2Y motor 22, and the electromc 
control unit 50 which controls the whole equipment. 

[0026] Drawing 2 is an explanatory view which illustrates the relation of two three phase coils 24 and 26 ot 
the 2Y motor 22. The 2Y motor 22 consists of Rota where the permanent magnet was stuck on the outside 
surface, and a stator which only the include angle alpha shifted two three phase coils 24 and 26 to the hand 
of cut, and was wound so that it might illustrate to drawing 2 , and is carrying out the same configuration as 
the synchronous generator motor in which the usual generation of electrical energy is possible except for the 
point that two three phase coils 24 and 26 are wound. Since only the include angle alpha has shifted to the 
hand of cut, the three phase coils 24 and 26 can also consider the 2Y motor 22 to be the motor of a six 
phase. What is necessary is just to control an inverter circuit 32 so that the three-phase altemating current m 
which only the coil gap angle alpha had phase contrast to the tiiree-phase altemating current impressed to 
the three phase coil 24 by the inverter circuit 30 is impressed to the three phase coU 26 in order to drive such 
a 2Y motor 22. In addition, the revolving shaft of the 2Y motor 22 is the output shaft of the power output 
unit 20 of an example, and power is outputted fix)m this revolving shaft. Since it is constituted as a generator 
motor as mentioned above, the 2Y motor 22 of an example can be generated by the 2Y motor 22, if power is 
inputted into the revolving shaft of the 2Y motor 22. 

[0027] Both the inverter circuits 30 and 32 are constituted by six diodes D11-D16, and D21-D26. [ six 
transistors Tl 1-T16, T21-T26, and ] Six transistors Tl 1-T16, and two T21-T26 are arranged at a time in a 
pair so that it may become a source and sink side to the positive-electrode bus-bar 34 and the negative- 
electrode bus-bar 36, respectively, and each of the three phase coils 24 and 26 (UVW) of the 2Y motor 22 is 
connected at the node. Therefore, if the rate of transistors Tl 1-T16 and the ON time amount of T21-T26 of 
making a pair is controlled by the condition that the electrical potential difference is acting on the positive- 
electrode bus-bar 34 and the negative-electrode bus-bar 36, with the phase contrast of the coil gap angle 
alpha, rotating magnetic field can be formed with the three phase coils 24 and 26 of the 2Y motor 22, and 
the rotation drive of the 2Y motor 22 can be carried out. 

[0028] The electronic control unit 50 is constituted as a microprocessor centering on CPU52, and is 
equipped with ROM54 which memorized the processing program, RAM56 which memorizes data 
temporarily, and input/output port (not shown). In this electronic control unit 50 The neutral point current lo 
from the current sensor 67 attached at the neutral point of the each phase currents lul, Ivl, Iwl, Iu2, Iv2, 
and Iw2 from current sensors 61-66 and the 2Y motor 22 which were attached in each phase of uvw of the 
three phase coils 24 and 26 of the 2Y motor 22, The electrical potential difference Vc between terminals of 
the capacitor 38 from a voltage sensor 70 attached in the angle of rotation theta and capacitor 38 of a rotator 
of the 2Y motor 22 from the angle-of-rotation sensor 68 attached in the revolving shaft of the 2Y motor 22, 
the command value about the drive of the 2Y motor 22, etc. mind input port. It is inputted. Here, any one is 
respectively good also as a thing of current sensors 61-63 and the current sensors 64-66 which caii omit and 
uses any one as a sensor only for malfunction detection. Moreover, from the electronic confrol unit 50, the 
control signal for performing the transistors Tl 1-T16 of inverter circuits 30 and 32 and switching control of 
T21-T26 etc. is outputted through the output port. 

[0029] Next, the principle of operation of the power output unit 20 of the example constituted m this way is 
explained. Drawing 3 is an explanatory view explained to the leakage inductance of u phase of the three 
phase coils 24 and 26 of the 2Y motor 22 paying attention to the neutral point of the three phase coil 24, the 
neutral point of the three phase coil 26, and the flow of the current in the condition that the potential 
difference V012 is smaller than the electrical potential difference Vb of DC power supply 40. Now, the 
condition of ON of the transistor T12 of an inverter circuit 30 or the condition of ON of the transistor T21 of 
an inverter circuit 32 is considered in the condition that the potential difference V012 of the neutral pomt of 
the three phase coil 24 and the neutral point of the three phase coil 26 is smaller than the electrical potential 
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difference Vb of DC power supply 40. In this case, the short circuit shown by the continuous-line arrow 
head is formed into drawings (a) and drawing 3 (b), and u phase of the three phase coils 24 and 26 of the 
2Y motor 22 functions as a reactor. If the transistor T21 of an inverter circuit 32 is turned off while turmng 
off the transistor T12 of an inverter circuit 30 from this condition, the energy stored in u phase of the three 
phase coil which is functioning as a reactor will be stored in a capacitor 38 by the charge circuit shown by 
the drawings (c) solid line arrow head. Therefore, it can be considered that this circuit is the capacitor 
charge circuit which stores the energy of DC power supply 40 in a capacitor 38. Since this capacitor charge 
circuit has the same composition as a pressure-iq) chopper circuit, it can operate highly the electrical 
potential difference Vc between terminals of a capacitor 38 freely from the electrical potential difference Vb 
of DC power supply 40. Since it can consider that vw phase of the three phase coils 24 and 26 of the 2Y 
motor 22 as well as u phase is a capacitor charge circuit If the potential difference V012 of the neutral pomt 
of the three phase coil 24 and the neutral point of the three phase coil 26 considers as a condition smaller 
than the electrical potential difference Vb of DC power supply 40 A capacitor 38 can be charged by DC 
power supply 40 by both turning on and off the transistors T12, T14, and T16 of an inverter circuit 30, and 
the transistors T2 1 , T23, and T25 of an inverter circuit 32. 

[0030] Drawing 4 is an explanatory view explained to the leakage inductance of u phase of the three phase 
coils 24 and 26 of the 2Y motor 22 paying attention to the flow of the current in the condition that the 
potential difference V012 of the neutral point of the three phase coil 24 and the neutral point of the three 
phase coil 26 is larger than the electrical potential difference Vb of DC power supply 40. Shortly, a 
transistor T12 has [ the transistor Til of an inverter circuit 30 ] the off transistor T21 of OFF and an inverter 
circuit 32 at ON in the condition that the potential difference V012 of the neutral point of the three phase 
coil 24 and the neutral point of the three phase coil 26 is larger than the electrical potential difference Vb of 
DC power supply 40, and a transistor T22 considers the condition of ON. In this case, the charge circuit 
shown by the continuous-line arrow head is formed into drawing 4 (a), and DC power supply 40 are charged 
using the electrical potential difference Vc between terminals of a capacitor 38. At this time, u phase of the 
three phase coils 24 and 26 of the 2Y motor 22 functions as a reactor like the above-mentioned. If the 
transistor Til of an inverter circuit 30 is turned off from this condition or the transistor T22 of an inverter 
circuit 32 is turned off, the energy stored in u phase of the three phase coil which is functioning as a reactor 
will charge DC power supply 40 by the charge circuit shown by the drawing 4 (b) or drawing 4 (c) solid Ime 
arrow head. Therefore, it can be considered that this circuit is the DC-power-supply charge circuit which 
stores the energy of a capacitor 38 in DC power supply 40. Since it can consider that vw phase of the three 
phase coils 24 and 26 of the 2Y motor 22 as well as u phase is a DC-power-supply charge circuit, while the 
potential difference V012 of the neutral point of the three phase coil 24 and the neutral point of the three 
phase coil 26 considers as a larger condition than the electrical potential difference Vb of DC power supply 
40, DC power supply 40 can be charged by the capacitor 38 by turning on and off the transistors Tl 1-T16 of 
an inverter circuit 30, and the transistors T21-T26 of an inverter circuit 32. 

[003 1] Thus, since a capacitor 38 can be charged by DC power supply 40 or DC power supply 40 can be 
conversely charged by the capacitor 38, the electrical potential difference Vc between terminals of a 
capacitor 38 is controllable by the power output unit 20 of an example to a desired value. If the potential 
difference is produced between the terminals of a capacitor 38, since it will be in the condition that the DC 
power supply by the capacitor 38 were connected to the positive- electrode bus-bar 34 and the negative- 
electrode bus-bar 36 of inverter circuits 30 and 32 and the electrical potential differmce Vc between 
terminals of a capacitor 38 will act as inverter input voltage Vi, drive control of the 2Y motor 22 can be 
carried out by carrying out switching control of the transistors T11-T16 of inverter circuits 30 and 32, and 
T21-T26. At this time While being able to set up freely the potentials Vul, Vvl, and Vwl of each phase of 
the three-phase alternating current impressed to the three phase coil 24 within the limits of the inverter input 
voltage Vi by the switching control of the transistors T11-T16 of an inverter circuit 30 Since the potentials 
Vu2, Vv2, and Vw2 of each phase of the three-phase alternating current impressed to the three phase coil 26 
can also be freely set up within the limits of the inverter input voltage Vi by the switching control of the 
transistors T2 1 -T26 of an inverter circuit 32 The potential VOl of the neutral point of the three phase coil 24 
of the 2Y motor 22 and the potential V02 of the neutral point of the diree phase coil 26 can be operated 
freely. A wave-like ( drawing 5 (b)) example of the wave ( drawing 5 (a)) of the potentials Vul, Vvl , and 
Vwl of each phase of the three phase coil 24 when operating it so that the difference of the potential VOl of 
tiie neutral point of the three phase coil 24 and the potential V02 of the neutral point of the three phase coil 
26 may serve as the electrical potential difference Vb of DC power supply 40 at drawing 5 , and the 
potentials Vu2, Vv2, and Vw2 of each phase of the three phase coil 26 is shown, alpha is the phase contrast 
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based on the coU gap angle mentioned above among drawing, and Vx is the median (Vi/2) of the mverter 
input voltage Vi Therefore, it is operated so that the potential difference V012 during the neutral pomt of 
the three phase coils 24 and 26 of the 2Y motor 22 may become lower than the electrical potential difference 
Vb of DC power supply 40, and it can be operated so that the potential difference V012 during the neutral 
point of the three phase coils 24 and 26 may become higher than the electrical potential difference Vb of DC 
power supply 40 conversely, and a capacitor 38 can be charged or DC power supply 40 can be charged. The 
charging current of a capacitor 38 and the charging current of DC power supply 40 are controllable by gomg 
up and down the potential difference V012 during the neutral point of the three phase coils 24 and 26. 
[0032] Next, drive control of the power ouQ)ut unit 20 of an example is explained. Drawing 6 is the block 
diagram showing the drive control performed with the electronic control unit 50 of the power output umt 20 
of an example as control block. The current transducer Ml which carries out three phase two phase 
conversion of current sensors 61-63 and the motor line currents lul, Ivl, Iwl, Iu2, Iv2, and Iw2 detected by 
64-66 using the angle of rotation theta of the rotator of the 2Y motor 22 detected by the angle-of-rotation 
sensor 68 so that it may illustrate. The subtracter M2 which calculates the deflection delta Id and delta Iq 
with the currents Id and Iq in which three phase two phase conversion was carried out by the current 
transducer Ml from current command value Id* inputted as one of the command values about the drive of 
the 2Y motor 22, and Iq*, The PI control section M3 which calculates die control input for motor current 
adjustment using PI gain to deflection delta Id and delta Iq, The speed-electromotive-force prediction 
operation part M5 which calculates the forecast of speed electromotive force based on the rotational speed 
calculated by the rotational-speed operation part M4 using the angle of rotation theta of the rotator of the 2Y 
motor 22 detected by the angle-of-rotation sensor 68, The adder M6 which adds the forecast of the speed 
electromotive force calculated by this speed-electromotive-force prediction operation part M5, and the 
control input for motor current adjustment calculated in the PI control section M3, and calculates the 
electrical-potential-difference control inputs Vd and Vq, The two phase three phase transducer M7 which 
carries out two phase three phase conversion of the electrical-potential-difference control inputs Vd and Vq 
using the angle of rotation theta of a rotator. The subtracter M8 which calculates deflection deltaVc of 
capacitor electrical-potential-difference command value Vc* inputted as one of the command values about 
the drive of the 2Y motor 22, and the electrical potential difference Vc between terminals of the capacitor 38 
detected by the voltage sensor 70, The PI control section M9 which calculates the cell current control input 
for capacitor voltage adjustment using PI gain to deflection deltaVc, The rotational speed calculated by the 
rotational-speed operation part M4, and the cell current prediction operation part MIO which calculates the 
forecast of a cell current based on current command value Id* and Iq*, The adder subtracter Ml 1 which 
subtracts the cell current lb detected by the current sensor 67 from this added thing while adding the forecast 
of the cell current calculated by this cell current prediction operation part MIO, and the cell current control 
input calculated by the PI control section M9, The PI control section Ml 2 which sets up the potential 
difference V012 during the neutral point of the three phase coils 24 and 26 for using PI gam for an output 
from an adder subtracter Ml 1 , and adjusting a cell current. It has the adder M13 which adds the potential 
difference V012 during this neutral point, and each phase potentials Vul, Vvl , Vwl , Vu2, Vv2, and Vw2 
obtained by the two phase three phase transducer M7, and acquires a modulating signal, and the PWM 
operation part Ml 4 which calculates an PWM signal for a modulating signal using a subcarrier. In addition, 
control block indicated the block over the three phase coil 24, and the block over the three phase coil 26 as 
the same block. The two phase three phase transducer M7 and the current transducer Ml 4 are the san^e as 
that of the usual motor control except for the point respectively processed with the phase contrast which is 
equivalent to the coil gap angle alpha to the point and the three phase coil 24 adding the potential difference 
vol 2 during the neutral point, and the three phase coil 26 from the current transducer Ml. By addmg the 
potential difference V012 during the neutral point calculated by the PI control section M12 from a subtracter 
M8 to each phase potentials Vul, Vvl, Vwl, Vu2, Vv2, and Vw2 obtained by the two phase three phase 
transducer M7, and calculating an PWM signal It can consider as the wave offset from Median Vx so that 
the three-phase alternating current impressed to the three phase coils 24 and 26 so that a current may be 
passed to DC power supply 40 and the electrical potential difference Vc of the capacitor 38 as inverter mput 
voltage Vi may be held at command value Vc* might be illustrated to drawing ^ . 
[0033] Here, if the phase angle by the side of the three phase coil 26 to the three phase coil 24 side of the 
subcarrier used by the PWM operation part Ml 4 is changed, a motor Une current ripple will change. An 
example of the simulation result ( drawing 7 (b)) of the current ripple at the time of 1 80 degrees is shown for 
the simulation result ( drawing 7 (a)) and subcarrier phase angle of a currait ripple when makmg a 
subcarrier phase angle into 0 times at drawing 7 on the conditions which set lOOV and the coU gap angle 
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alpha current command value Id* 30 degrees, and set [ the frequency / the electrical potential difference Vc 
of lOOHz and a capacitor 38 ] Iq* to OA for the electrical potential difference Vb of 400V and DC power 
supply 40 respectively. As for a current ripple, the direction which made the subcarrier phase angle 0 times 
becomes small so that it may illustrate. 

[0034] According to the power output unit 20 of an example explained above, while connectmg DC power 
supply 40 during the neutral point of the three phase coils 24 and 26 of the 2Y motor 22, the electrical 
potential difference Vc between terminals of the capacitor 38 as inverter input voltage Vi is freely 
controllable by adjusting the potential difference V012 during the neutral point of the three phase coils 24 
and 26. Therefore, since the inverter input voltage Vi can be freely adjusted based on the drive condition of 
the 2Y motor 22, as compared with the case where it is fixed to the case where the inverter input voltage Vi 
is restricted within the limits of predetermined, or the predetermined electrical potential difference, the 2Y 
motor 22 can be driven efficiently. And since the electrical potential difference Vb of DC power supply 40 
can be chosen freely, the degree of freedom of the design to DC power supply 40 can be enlarged 
remarkable. 

[0035] Although drive control of the 2Y motor 22 which has the three phase coil 24 and the three phase coil 
26 shall be carried out in the power output xmit 20 of an example, as shown in power output unit 20B of the 
modification of drawing 8 , it is good also as what carries out drive control of 1st motor 22A which has three 
phase coil 24B, and the 2nd motor 22B which has three phase coil 26B. In this case, what is necessary is to 
form the angle-of-rotation sensors 68 A and 68B which detect angle-of-rotation thetaa of each rotator, and 
thetab in 1st motor 22A and 2nd motor 22B, to control the three-phase alternating current impressed to 1st 
motor 22 A by the inverter circuit 30 based on angle-of-rotation thetaa from angle-of-rotation sensor 68 A, 
and just to control the three-phase altemating current impressed to 2nd motor 22B by the inverter circuit 32 
based on angle-of-rotation thetab from angle-of-rotation sensor 68B. By such control, drive control of 1st 
motor 22A and the 2nd motor 22B can be completely carried out independently. In addition, in power output 
unit 20B of this modification, it will have two output shafls, the revolving shaft of 1st motor 22A, and the 
revolving shaft of 2nd motor 22B. 

[0036] In power output unit 20B of the power output unit 20 of an example, or a modification, although a 
capacitor 38 shall be connected to the positive-electrode bus-bar 34 and the negative-electrode bus-bar 36, it 
is good also as what replaces with a capacitor 38 and coimects DC power supply. 

[0037] Although a capacitor 38 shall be connected to the positive-electrode bus-bar 34 and the negative- 
electrode bus-bar 36 in the power output unit 20 of an example, while connecting capacitor 38calcium at the 
positive-electrode bus-bar 34 and the neutral point of the three phase coil 24 so that it may illustrate to 
power output imit 20C of the modification of drawing 9 , it is good also as what connects capacitor 38Cb to 
the neutral point and the negative-electrode bus-bar 36 of the three phase coil 26. If it carries out like this, 
pressure-proofing of capacitor 38calcium and 38Cb can be made low. moreover, while connecting capacitor 
38Da at the positive-electrode bus-bar 34 and the neutral point of the three phase coil 24 so that it may 
illustrate to power output unit 20D of the modification of drawing 10 , shall cormect capacitor 38Db to the 
neutral point and the negative-electrode bus-bar 36 of the three phase coil 24, or While connecting capacitor 
38Ea at the positive-electrode bus-bar 34 and the neutral point of the three phase coil 26 so that it may 
illustrate to power output unit 20E of the modification of drawing 1 1 , it is good also as what connects 
capacitor 38Eb to the neutral point and the negative-electrode bus-bar 36 of the three phase coil 26. It is 
good also as what may form a potential difference sensor in the positive-electrode bus-bar 34 and the 
negative-electrode bus-bar 36, may detect the potential difference between both bus-bars in the power 
output units 20C, 20D, and 20E of these modifications, and detects the potential difference of each 
capacitor. 

[0038] Although DC power supply 40 shall be connected in the power output imit 20 of an example during 
the neutral point of two three phase coils 24 and 26 in which an electric power supply is carried out by two 
inverter circuits 30 and 32 So tiiat it may illustrate to power output unit 20F of the modification of drawing 
12 three or more inverter circuits 30a, 30b, and 30c ~ three or more three phase coils 24a, 24b, and 24c in 
which an electric power supply is carried out by ... between each neutral point of ... DC power supplies 40a, 
40b, and 40c — it is good also as what is connected to a serial by ... 

[0039] Although DC power supply 40 shall be connected during the two neutral points of the three phase 
coils 24 and 26 in the power output unit 20 of an example, it is good also as what is not restricted to a three 
phase but cormects DC power supply during the neutral point of a polyphase current coil. 
[0040] Although the power output unit 20 of an example explained as a power output unit equipped with a 
double winding motor, if the input voltage of an inverter circuit is controlled to adjustable, of course, it is 
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applicable also to the equipment which does not ou^ut power. 

[0041] "the capacitor armature-voltage control in 2YDC" ~ as mentioned above, with this operation gestalt, 
DC power supply have been arranged during the two neutral points of a polyphase coil, and the capacitor 
electrical potential difference which is the power source of two inverters was controlled by controlling 
switching of the inverter which controls the electric power supply to two polyphase coils. 
[0042] Here, if the interior of an inverter is omitted and 2YDC system of this operation gestalt is rewritten, 
it can express like drawing 13 . 

[0043] That is, the end of Capacitor C is connected to the power source (for example, groimd) of a fixed 
electrical potential difference. And the both ends of this capacitor C are connected to the inverter INVl and 
the inverter INV2, respectively. That is, the output of Capacitor C is inputted into inverters INVl and INV2 
as a power source. 

[0044] An inverter INVl has the outputs Ul , VI , and Wl of a three phase circuit, and the coil of the three 
phase circuit of U, V, and W of the motor coil Ml is connected here, respectively. Moreover, an inverter 
INV2 has the outputs U2, V2, and W2 of a three phase circuit, and the coil of the three phase circuit of U, V, 
and W of the motor coil M2 is connected here, respectively. 

[0045] Here, although the motor coils Ml and M2 are shown separately, it is the coil of one motor, and it is 
arranged so that only predetermined include angles may differ on a motor in the usual case, and the current 
of the phase firom which only the predetermined include angle differs is supplied. By this, both currents 
supplied to both the motor coils Ml and M2 function as a motorised current. 

[0046] Common connection of each phase motor coil of the motor coils Ml and M2 is made in the neutral 
point, and the neutral points of the motor coils Ml and M2 are connected through Dc-battery B. In this 
example, the positive electrode of Dc-battery B is connected at the neutral point of the motor coil Ml, and 
the negative electrode of Dc-battery B is connected at the neutral point of the motor coil M2. 
[0047] In addition, although illustration was omitted, inverters INVl and INV2 have three arms which 
consist of series connection of two switching transistors arranged between the 1 st power source p and the 
2nd power source m (the 1 st power source p grounds in the example of illustration), respectively, and the 
middle point of these arms is connected to each phase end winding. 

[0048] Therefore, by controlling turning on and off of the switching transistor in inverters INV [ INVl and ] 
2, a desired current can be supplied to the motor coils Ml and M2 firom Capacitor C, and these can be 
driven. Furthermore, currents other than the phase current for motorised [ which goes in and out from the 
neutral point in the motor coils Ml and M2 ] (zero phase current) are controlled by distinguishing between 
the die length of the "on" period of the top transistor in inverters INVl and INV2, and the "on" period of a 
bottom transistor. 

[0049] Here, with this operation gestalt, inverters INVl and INV2 drive by using the both-ends electrical 
potential difference (output voltage) Vc of one capacitor C as a power source. And the both-ends electrical 
potential difference (output voltage) E of Dc-battery B is not changed fundamentally. Then, the middle point 
potential of the motor coils Ml and M2 can be set as arbitration by controlling the zero phase current, 
maintaining the difference only for an electrical potential difference of Dc-battery B. 
[0050] As shown in drawing 13 , the electrical potential difference of the 1st power source p the electrical 
potential difference of **** and the 2nd power source m In addition, Vm, The output current of Capacitor C 
ic and the both-ends electrical potential difference of Capacitor C Vc (=|Vm-****|), For the current from the 
1 st power source p of an inverter INVl , ipl and the current from the 2nd power source m of an inverter 
INVl are [ ip2 and the current from the 2nd power source m of an inverter INV2 of iml and the current 
from the 1st power source p of an inverter INV2 ] im2. Moreover, they are [ coil / Ml / motor ] the u phase 
current iu2, the v phase current iv2, the w phase current iw2, u **** electrical potential difference Vu2, v 
**** electrical potential difference Vv2, and w **** electrical potential difference Vw2 about the u phase 
current iul, the v phase current ivl, the w phase current iwl, u **** electrical potential difference Vul, v 
**** electrical potential difference Vvl, w **** electrical potential difference Vwl, and the motor coil M2. 
For the neutral point electrical potential difference of the motor coil Ml, the neutral point electrical potential 
differences of Vzl and the motor coil M2 are [ E and the zero phase current of Vz2 and a dc-battery B 
electrical potential diflFerence ] ie(s). 

[0051] In this system, especially the relation of the neutral point potentials Vzl and Vz2 of the motor coils 
Ml and M2 and the supply voltage Vc of inverters INVl and INV2, i.e., the output voltage of Capacitor C, 
becomes settled in the ratio of the "on" period of the top transistor in inverters INVl and INV2, and a 
bottom transistor, and the potential difference during the two neutral points of the motor coils Ml and M2 is 
the dc-battery B electrical potential difference E (=|Vzl-Vz2|). Therefore, the both-ends electrical potential 
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difference of Capacitor C will be determined by the ratio 0>ercent modulation) of the "on" period of the top 
transistor of inverters INVl and INV2, and a bottom transistor. 

[0052] Moreover, inverters INVl and INV2 control the neutral point potentials Vzl and Vz2 of the motor 
coils Ml and M2 by carrying out PWM control of tiie internal switching transistor. Here, the ratio (percent 
modulation) of the "on" period of a top transistor and a bottom transistor "on" period is the rate of the 
amplitude of an electrical-potential-difference command value to a roimd term of the subcarrier which is a 
triangular wave, as shown in drawing 14 (a) and 14 (b). That is, if an electrical-potential-dififer«ice 
command value is made high, the period when a triangular wave exceeds a command value so much will 
decrease. And the ratio (namely, percent modulation) of the "on" period of a vertical transistor is determined 
by making into the "on" period of the top transistor of each phase, and the "off* period of a bottom transistor 
tiie period when a triangular wave exceeds a conmiand value. The percent modulation dl of an inverter 
INVl is shown in drawing 14 (a), and the percent modulation d2 of an inverter INV2 is shown in drawing 

14(b). . - . 

[0053] Thus, neutral point potential is determined by percent modulation and the ratio of this neutral pomt 
potential and a capacitor electrical potential difference is determined by percent modulation. Furthermore, 
the potential difference of two neutral point potentials is the electrical potential difference E of Dc-battery 
B. Therefore, the following relation between the capacitor electrical potential differraces Vc is with percent 

modulation. 

[0054] Vc=E/(dl-d2) 

Then, the capacitor electrical potential difference Vc can be determined by controlhng the percent 
modulation of both the inverters INVl and INV2. 

[0055] In addition, in the above-mentioned example, the switching transistor was turned on and off as the 
dish for the dead time to the subcarrier period Ts of an inverter, namely, - the case of 50% of duty ratio a 
vertical transistor - 50% - it was made to carry out period ON. However, in order to abolish the penetration 
current in a switching period completely, the DETTO time Td which tums off a vertical transistor both is 
formed in many cases. In this case, an above-mentioned formula is rewritten as follows and applied. 
[0056] Vc=E/{(dl-TdyTs)-(d2+Td/Ts)} 

Thus, when preparing a DETTO time, the capacitor electrical potential difference Vc can be determmed by 
controlling percent modulation dl and d2. 

[0057] Furthermore, the modification of fiirther others is shown in drawing 1 5 . In this example, it has three. 
Ml , M2, and M3, as a motor coil. And between the neutral points of the motor coils Ml and M2 is 
connected with a dc-battery Bl, and between the neutral points of the motor coils M2 and M3 is connected 
by dc-battery B-2. Moreover, the output of an inverter INVl is connected to the motor coil Ml, the output of 
an inverter INV2 is connected to the motor coil M2, and the output of an inverter INV3 is connected to the 
motor coil M3. And the both ends of Capacitor C are connected to the input of inverters INVl, INV2, and 

INV3. . 
[0058] such a system - setting - the output voltage of Capacitor C ~ when percent modulation of d2 and an 
inverter INV3 is set [ the output voltage of Vc and a dc-battery Bl / the output voltage of El and dc-battery 
B-2 / the percent modulation of E2 and an inverter INVl ] to d3 for the percent modulation of dl and an 
inverter INV2, there is the following relation to these. 
[0059] 

Vc=E 1 /(d 1 -d2)=E2/(d2-d3) 

Therefore, the desired capacitor electrical potential difference Vc can be obtained by controlhng percent 
modulation dl, d2, and d3, as this formula is satisfied. Moreover, the charge between a dc-battery Bl and B- 
2 can be conveyed by changing the value of El/(dl-d2) and E2/(d2-d3). 

[0060] In addition, although carried out to three of the motor coils Ml, M2, and M3, control same also as 
four or more can be performed. Moreover, two or more motor coils may constitute one motor, or may 
constitute two or more motors. 

[0061] "Control of amplitude maximum", next control of the current amphttade maximum in this system are 
explained. This is attained by changing distribution of the current to two motor coils Ml and M2. 
[0062] Before explaining the example of control concerning "effectiveness of operation gestalt" operation 
gestalt, simulation shows the relation between a motor output and the phase current, and the current 
reduction effectiveness of this invention is shown. 

[0063] The following procedures performed this simulation. First, the phase current iul of one phase (here u 
phase) is divided into the average (dc component) idc in one revolution, and the other component 
(alternating current component) iac. Furthermore, about the alternating current component iac, the function 
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g (theta) standardized with the amplitude lac is introduced. 
[0064] Namely, [Equation 1] 

iml — iae + ije (1) 

i4c f iuidB (2) 

JO 

lac = iul-itic (3) 

lae = niajc(»«c) - ngii(t«e) (4) 
ff(ff) = W/-* (5) 

It carries out. 1.11 
[0065] It continues and an electrical potential difference Vw is defined fi-om the relation between the cell 
voltage E of this system, and the capacitor electrical potential difference Vc. This is because the electrical 
potential difference on which the amplitude lac of the phase current subtracted cell voltage E fi-om the 
capacitor electrical potential difference Vc becomes maximum. Moreover, it is assumed that the electrical 
potential difference w impressed to each coil at coincidence changes by the above-mentioned current lac 
and fixed phase contrast (power-factor cosphi). 
[0066] Namely, [Equation 2] Vw=Vc-E (6) 
vv=Vwg (theta+phi) (7) 
It carries out. 

[0067] Moreover, since six coils have the relation with the work which each coil considers as the motor 
output Wo, it can arrange like a degree type. 
[0068] 
[Equation 3] 

Wo = 6^ / (t„ + iac)vv d$ (8) 



= ^ r ''-'^ h r ^) w 

» 6^IacV„ f g{e)g{0 + de (11) 
^'^ ~ -TZ — riw ^ (12) 

Moreover, it can be approximated with Wo=ieE under the condition that a motor output has fully small loss. 

A degree type is obtained fi^om the relation of this. 

[0069] 

[Equation 4] ie=Wo/E( 13) 1- 
As mentioned above, the current which flows each phase coil uses lac and le which are calculated by the 
formula (12) and (1 3), and is searched for by the degree type. However, the amount of [ of ie ] ripple is not 
taking into consideration. 
[0070] 
[Equation 5] 

ituMx = max (/oc + io/3) (14) 

Next, the conditions used for analysis are shown. Cell voltage E=42V or 105V, capacitor electrical- 
potential-difference Vc=210V (rate Vc/Eof pressure up = 5 or 2), and power-factor costheta=0.8 show the 
difference arising from the energization approach of the maximum of the magnitude of the alternating 
current amplitude to the motor output Wo. 

[0071] This result is shown in drawing 16 - drawing 1 8 . These drawings show the difference m the phase 
current maximum by the difference in the rate of a pressure up, phase current maximum (imax) and a 
continuous line show phase current maximimi, and the broken line shows [ the axis of abscissa / the motor 
output and the axis of ordinate ] the dc component of the phase current maximums (ie/3). 
[0072] The phase current maximum at the time of energization of the foraier [ drawing 16 ] and drawing 17 
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show the phase current maximum at the time of the maximum control energization by 0 phase ripple non- 
permissive conditions, and drawing 18 shows the phase current maximum at the time of the maximum 
control energization approach (4,2.2 knots) in 0 phase ripple permissive conditions. 
[0073] These drawings show the following things. 

[0074] - In any case, the magnitude of the phase current has the large ratio of the dc component which 
changes with the rates of a pressure up a lot, and the one where the rate of a pressure up is higher occupies at 
the phase current. 

[0075] - The depressor effect of the magnitude of the phase current by the difference in the electrization can 
be checked again. 

[0076] - Wo=40kW and a pressure-up ratio - when 5 times compare the maximum (an alternating current 
component, dc component) of phase voltage, in the conventional energization of drawing 16 , it is [ at 
maximum 477A (159,3 17A) and drawing 17 ] 402A (85,3 17A) in 454A (136,317A) and drawing 18 . 
[0077] The conventional energization approach of the 2YDC(s) good transformation inverts shown in 
"explanation of conventional energization approach which is to base of this invention" drawing 16 is 
explained. The phase currents iul, ivl, iwl, iu2, iv2, and iw2 usually passed have ie and the altemating 
current amplitude expressed with A and the Rota rotational frequency by the 2YDC(s) good transformation 
inverter shown in drawing 13 , and an angle of rotation is expressed with omega, theta (theta=omegat), then 
a degree type in the zero phase current, respectively. 
[0078] 
[Equation 6] 



i 



W = i4siii(«^^)-.i^/3 



(15) 
(16) 

(17) 
(18) 

(19) 
(20) 



Here, when A=1(A) ie=3(A), formula (15) - (20) has the relation of drawing 19 . however, drawing 19 - iul 
and iu2 from an upper case ~ the 4th step and the last stage have shown [ the 1 st step and the d shaft 
currents idl and id2 after the sum of the current of iul and iu2 carries out / each current / dq shaft 
conversion of the 2nd step and the phase cxirrent / the 3rd step and the q shaft currents iql and iq2 ] 1 (part 
for plane l)/3 of the zero phase current ie. 

[0079] Here, if reluctance torque is not considered, they are the current component (in this case, since the 
magnet location is not put into analysis, iul+iu2 can say it also as the current component which contributes 
to motor torque) which iql+iq2 contributes to motor torque, and the current on which ie flows between a 
cell and a capacitor. And the maximum of the magnitude of the phase current at this time is 2.00 (A). The 
conditions of the current for generating motor driving torque among the relation of drawing 1 9 and the 
current between a cell and a capacitor can be written by the formula (21). 
[0080] 
[Equation 7] 
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(21) 



Furthermore, by introducing a formula (22) and (23), also as follows, a formula (21) is written and can 
return. In addition, in a formula (24), id and iq are the current components expressed with dq shaft, and 
become constant here. 
[0081] 
[Equation 8] 
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(22) 
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When phase contrast is between the coils of a motor, the current to energize (when the coil location of a 
certain star and the coil location of other stars have shifted at the include angle xi) is rewritten like formula 
(25) - (30), and a formula (24) turns into a formula (31). 
[0082] 



[Equation 9] 



f«Xr«-Adn(^-^) + V3 

W--Afflll(ff-y) + W/3 

iv2r « i48in(tf + f - ^) - W3 

9 



(25) 
(26) 

(27) 
(28) 

(29) 
(30) 




(31) 



When A=1(A) i^3(A) and xi= 30 degrees, fonnula (25) - (30) has the relation of drawing 20 . Thm, also 
when the phase contrast of a coil is taken into consideration, it turns out that there is the same relation as 

drawing 19 . . 
[0083] The maximum of the phase current is controlled with the operation gestalt of "explanation of 2YDC 
(s) good transformation inverter of operation gestalt" drawing 17 , without permitting generating of the 
ripple in the zero phase current. 

[0084] That is, with this operation gestalt, maximvim amplitude is controlled in the 2YDC(s) good 
transformation inverter of drawing 13 by adding a predetermined function to the phase currents iul , ivl , and 
iwl . And the maximvim amplitude of a current is controlled by subtracting the added function frorn the 
phase currents iu2, iv2, and iw2, without fluctuating the output torque of a motor. Moreover, the ripple of 
the zero phase current is not permitted with this operation gestalt. 

[0085] In order to decrease the current amplitude, without changing the magnitude of a motor output torque 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/27/2006 



JP,2002-218793,A [DETAILED DESCRIPTION] 



Page 13 uf 17 



and the zero phase current, the phase currents iul, ivl, iwl, iu2, iv2, and iw2 need to satisfy the relation of a 
formula (21). That is, it is necessary to satisfy a degree type (32). The sum of the current of the phase to 
which each star corresponds is a sine wave, and this formula means that it is equal to that into which total of 
the current of each phase in each star changed tiie sign of the value of ttie zero phase current, or the value of 
the z&co phase current. 
[0086] 

[Equation 10] 
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(32) 



— t. 



The rank of the matrix of the left part of a formula (32) is 4 here, two free parameters fu (theta) and fv 
(theta) can be introduced, and it can rewrite to the following sufficient condition so that a formula (32) may 
be satisfied. 
[0087] 

[Equation 11] 



^,l « i4alii(S - y ) + «./3 + /•(«) 

ha - AaSnie) - ie/3 - 
i^^A sin(9 _ ^) _ i,/3 - 

= ^afa(fl - ^) - U/^ - 
/«(<>) + Sv{0) + = 0 

2* 



/«(«) d6 = Q 



(S3) 
(34) 

(35) 
(36) 
(37) 

(38) 
(39) 

(40) 

(41) 
(42) 



Here, fu (theta), fV (theta), and fw (theta) are the parameters (a degree of freedom is 2) which can be used 
for a design. 

[0088] Therefore, the phase currents iul, ivl, iwl, iu2, iv2, and iw2 can be fluctuated by giving fu (theta), fv 
(theta), and fw (theta) (a degree of freedom being 2) which fill formula (33) - (42), without fluctuating an 
output torque and the zero phase current. And the desired end can be attained by choosing fii (theta), fv 
(theta), and fw (theta) so that the maximum amplitude of the phase currents iul, ivl, iwl, iu2, iv2, and iw2 
may be decreased. 

[0089] With the operation gestalt of drawing 1 8 , conditions are eased, generating of the npple m the zero 
phase current is permitted, and the maximum of the phase current is controlled. In this case, the conditions 
of a formula (39) can be removed. Therefore, the degree of freedom in the case of choosing fu (theta), fv 
(theta), and fw (theta) spreads. And it becomes possible to make maximum of the phase current smaller. 
[0090] Moreover, in above-mentioned explanation, it was premised on that there is no phase contrast 
between two motor coils Ml and M2. In fact, phase contrast is given and arranged between coils in many 
cases. In this case, the effect of having given phase contrast is eliminated by giving the phase contrast 

corresponding to a coil current. . 
[0091] In having phase contrast xi between the coils of such each star, a formula (31) serves as conditions 
which change to a formula (21). That is, in order to decrease flie current amplitude, without changing the 
magnitude of motor generating torque or the zero phase current, the phase currents iul, ivl, iwl, iu2, iv2, 
and iw2 need to satisfy a formula (43). This formula means that the sum of dq shaft current to which each 
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star corresponds is fixed, and it is equal to that into which total of the cvirrent of each phase in each star 
changed the sign of the value of the zero phase current, or the value of the zero phase current. 
[0092] 



[Equation 12] 

T{0) 



< (o o) 



V 





(43) 



u 



J 



^ »ulr 














{ 














• 


























> 


\ i«2r 


J 











Here, the following results as well as [ as one of the solutions which fills a formula (43) ] the above- 
mentioned case are drawn. 
[0093] 

[Equation 13] 
iut = Asin(e) + »e/3 + A{d) 



ivi = A^ni$ ^ y ) + iV3 + 
iwi « Amnio " + «e/3 + 
itt2 = i4fiin(fl + O - «e/3 + huiS) 

/«(«) + /v(fl) + /„W-0 
+ h«W + = 0 



fan 
Ja 

0 

■/o 

0 




(44) 
(45) 

(46) 
(47) 
(48) 

(49) 
(50) 
(61) 

(52) 

(53) 

(54) 

(55) 

(66) 

(57) 

(58) 



4 -^J 



(59) 



Here, fu (theta), fv (theta), fw (theta), hu (theta), hv (theta), and hw (theta) are the parameters which can be 
used for a design. Furthermore, the fimction of a formula (33) and (42) fills a formula (44) and (59) at the 
time of xi= 0 degree. 

[0094] And the phase currents iul, ivl, iwl, iu2, iv2, and iw2 can be fluctuated by giving fu (theta), tv 
(theta), fw (theta), hu (theta), hv (theta), and hw (theta) which fill formula (44) - (59), without fluctuating an 
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(60) 



output torque and the zero phase current Furthermore, tiie desired end can be attained by making fu (theta), 
fv (theta), fw (tiieta), hu (theta), hv (theta), and hw (theta) into the form which can control the maximum of 
the phase currents iul , ivl , iwl , iu2, iv2, and iw2. 

[0095] Moreover, if conditions are eased and the zero phase current is allowed a ripple current, instead of 

the conditions of a formula (50) and (51), fu+f^'+fw+hu+hv+hw=0 will become conditions. 

[0096] The energization approach of being satisfied with xi= 0 degree of phase contrast between "example 

when not allowing the zero phase current ripple" coils of above-mentioned conditions is acquired by setting 

up fu (theta), fv (theta), and fw (theta) like formula (60) - (62). In addition, gl of a formula is the constant 

put in in order to fulfill the conditions of formula (40) - (42), and is gl=0.867 in this case. 

[0097] 

[Equation 14] 

-0.5i4 (ain(tf + ^) - ft) 

-QJbA {jBoaifi - ^) - gi) 
-Q.hA (flin(* - 2^) - ji) 

^(8m(«»-3^)-ft) 
-0.5>4 (siji(ff -- 4^) - Qi) 

i4(sin(d+^)-(,i) 
-QAA (sin(«) - si) 
-QAA (sin(tf - ^) - g^) 

A(sAa{e-2^)^gi) 
-0.5^(sin(fl-3^)-5i) 

-Q.5A ian{9 + ^) _ ft) 
-0.6^4 (8iD{e) ~ ft) 
X(8in(^-^)-ft) 
-O.SA (sin(e - 2^) - ft) 
-0.bA {ein(9 -3^)-9i) 
^(sin{0-4^)-ft) 



M6) = 



(^<«<2^) 
(2^ 3^) 
Of - < < 4f ) 
[4^^e< 5f ) 

i5^^e< 6f ) 

(0<$<^) 

(2^<e< 3^) 



(5^<6<6|^) 

(3^<^<4f ) 
(6^ < ^ 6^) 



(61) 



(62) 



The wave of fu (theta) is shown in drawing 2 1 and drawing 22 about the case of A=l (A) ie=3(A) as 
compared with iul . The thing and drawing 22 by which drawing 21 set the scale of the axis of ordinate of 
drawing of fu (theta) and drawing of iul are expanded in order to make the wave of fu (theta) legible. The 
wave of fii (theta) starts the peak part of a sine wave by width of face 60 degrees, can be located in a line in 
it in order by the side of forward side negative side forward, and is the wave which set up the magnitude of a 
negative side the twice by the side of forward from drawing. That is, it is the wave which controls the place 
of the maximimi peak of iul most. 

[0098] Therefore, by adding fu (theta), fv (theta), and fw (theta) of such a form to a sign curve, about the 
phase current, maximum current can be controlled and there is no change of an output torque based on this. 
Furthermore, the conditions of not generating the zero phase current are also filled with this example. 
[0099] Furthermore, the result of having used the conditions of formula (60) - (62) is shown in drawing 23 . 
Drawing shows the following things. 

[0100] - The zero phase current zero phase current is ie=3(A), and a ripple component is not contained. 
[0101] - The current (iuH-iu2) which generates torque motor torque is equivalent to drawing 19 , and has 
generated the torque as an intention. 

[0102] - The maximum of the magnitude of the magnitude phase current of the phase current is 1 .866 (A). 
The component according [ the component according / the items of magnitude / to an alternating current ] to 
0.866A and a direct current is 1 A. 

[0103] Thus, the maximum of the phase current can be controlled, without affecting the zero phase current 
and a motor output torque by using fu (theta), fv (theta), and fw (theta) which are shown in formula (60) - 
(62). 

[0104] Moreover, xi= 0 degree shows the case where the altemating current amplitude is modxilated by the 3 
times as many higher harmonic as this, as other examples when not allowing the zero phase current a ripple. 
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[0105] That is, the wave of fu (theta) is shown in drawing 24 about the case of A=1(A) ie=3(A) as compared 
with iul . This wave is the wave which is a sine wave with one 3 times the frequency of this, and modulated 
the altOTiating current wave amplitude from the first like a degree type. 
[0106] 

[Equation IS] 

««i " (1 -f- aaB{39))A 8in(d) + te/S (63) 
= (1 - a ^(30)}v4 sin(«) - ij3 (64) 

Furthermore, a formula (63) and (64) can be arranged as follows. 
[0107] 

[Equation 16' 

iul « A an{6) + tj3 + a sin(39)i4 8in(9) (65) 
i'«a - A taa{0) - i,/3 - asan{$0)A em{9) (66) 

Here, if it sets with fu(theta) =alphasin(3theta) Asin (theta), the conditions of formula (33) - (42) will be 
satisfied. That is, the following results are obtained by setting it as fii(theta) =alphasm(3theta) Asm (theta). 
[0108] Drawing 24 shows this fii (theta). Furthermore, the result of having used this fa (theta) is shown m 
drawing 25 . Drawing shows the following things. • j • ■ 

[0109] - The average of the zero phase current zero phase current is ie=3(A). The magnitude is 3 times the 

amplitude of added fii (theta). 

[01 10] - The cvirrent (iuH-iu2) which generates torque motor torque is eqmvalent to drawmg 19 , and has 
generated the torque as an intention. . 
[01 1 1] - The maximum of the magnitude of the magnitude phase current of the phase current is 1.872 (A). 
The component according [ the component according / the items of magnitude / to an altemating current ] to 
0.872A and a direct current is 1 A. / •_ in 

[0112] Next, a result when 30 degrees of phase contrast shift to the coil location between each star (xi- 30 
degrees) is shown in drawing 26 . This drawing shows the following things. 

[01 13] - The zero phase current zero phase current is ie=3(A), and a ripple component is not contamed. 
[01 14] - The current (id and iq) which generates torque motor torque is equivalent to drawing 19 , and has 

generated the torque as an intention. o^a 
[01 1 5] - The maximum of the magnitude of the magnitude phase current of the phase current is 1 .866 (A). 
The component according [ the component according / the items of magnitude / to an altemating current ] to 
0.866A and a direct current is 1 A. 

[01 1 6] - the wave of the phase current -- the command value used here is a wave which changes steeply, m 
order to control tiie magnitiide of a current. However, in being actual, it realizes by filtering this and 
removing a high frequency component. However, the depressor effect of a current worsens a little m that 

[0117] It is "example in case of allowing tiie zero phase current ripple" xi=0 degree, and is the conditions 
which allow a zero phase current ripple, and one of the energization approaches which can control tiie 
magnitude of tiie phase current is passing fii (tiieta), fv (theta), and fw (tiieta) like formula (67) - (69). In 
addition, g2 of a formula is tiie constant put in in order to fulfill tiie conditions of formula (40) - (42), and is 
g2=-0.637 in this case. 
[0118] 

[Equation 17] 

\ Adn{ff)-g2 (»r^tfi2ir) 



!Atin(e-^)-S 
Aaii[e-^)-i 



-92 (Q<e<2^) 

M6) = { -Aan(0-^)-92 (2^<«<5^) (68) 

S3 (5^ < 0 < 2n) 

-AaB{e-^)-g2 (o<e<^) 

Um = { >isin(d-^)-S3 (^<»<4f) (69) 

rin(tf-^)-Sa (4^<«<2ir) 

The wave of fii (tiieta) is shown in drawing 27 about tiie case of A=1(A) ie=3(A) as compared witii iul. 
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Furthermore, the result of having used the conditions of formula (67) - (69) is shown in drawing 28 . 
Drawing shows the following things. 

[01 19] - Although the average of the zero phase current zero phase current is ie=3(A), a ripple component is 
contained and the magnitude is 0.46A. 

[0120] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has 
generated the torque as an intention. 

[0121] - The maximimi of the magnitude of the magnitude phase current of the phase current is 1 .63 (A). 
The component according [ the component according / the items of magnitude / to an alternating current ] to 
0.63 A and a direct current is 1 A. 

[0122] Next, the case where a 6 times as many higher harmonic as this is added to the zero phase current as 
an example of the approach of others in the case of allowing a ripple at xi= 0 degree is shown. The wave of 
fu (theta) is shown in drawing 29 about the case of A=1(A) ie=3(A) as compared with iul . In addition, the 
value optimized so that the phase current might become min is used for the amplitude of a higher harmonic. 
[0123] Furthermore, the resuh of having used this fu (theta) is shown in drawing 30 . Drawing shows the 
following things. 

[0124] - As for the zero phase current zero phase ciirrent, a ripple component is contained, as for the average 
although it is ie=3(A). The magnitude is 3 times the amplitude of added fu (theta). 
[0125] - The current (iul+iu2) which generates torque motor torque is equivalent to drawing 19 , and has 
generated the torque as an intention. 

[0126] - The maximum of the magnitude of the magnitude phase current of the phase current is 1.96 (A). 
The component according [ the component according / the items of magnitude / to an alternating current ] to 
0.96A and a direct current is 1 A. 
[0127] 

[Effect of the Invention] Low cost-ization of a system is realizable, maintaining equivalency ability, since 
the current capacity of a device can be lowered without according to this invention, being able to control the 
maximum current value of the phase current, without being accompanied by the change in torque, and 
spoiling the function as a motor, as explained above. By controlling a torque ripple, the function of a motor 
is made to sufficient thing. 

[0128] Moreover, a high frequency component needs to be overlapped on current control at a current. For 
this reason, it is necessary to control a current to a RF region. However, more effective control is attained by 
changing control at a rotational frequency. 

[0129] That is, since the control frequency band from the first is low in order to perform amplitude 
maximum control in the low rotation region where a current value is large, control does not become 
extremely difficult even if it superimposes a higher harmonic. On the other hand, in a high rotation region, 
in order to use a conventional method, the control problem at the time of the above-mentioned RF 
superposition is not generated. Furthemiore, in a middle turn field, suitable control can be performed by 
controlling the ripple of the zero phase current, 

[0130] Current control is realizable with the change of such control, avoiding the problem on control by 
current control. 

[0131] As mentioned above, although the gestalt of operation of this invention was explained using the 
example, as for this invention, it is needless to say that it can carry out with the gestalt which becomes 
various within limits which are not limited to such an example at all and do not deviate from the summary of 
this invention. 



[Translation done.] 
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